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MILITARY SPECIFICATION

PLASTIC FILM, FOLYE’fliYLEME,FOR B4LLOO!iWE

1. SCOPE

1.1 Scope .-This specification oovers polyethylene plastio . . . .
furnished as flat tubing, and suitable for balloon use.

2. AFFLICA3E DOCUMEN2S

2.1 The folloting speoif ioation ad
in effec% on date of invitation l% bidb,
speoif’ioation:

SPSCIFICAT ION

Federal

8tauiarde, of the issue
form a pert of this

LIJ1-B-631.. Boxes, Fiber Corrugated (For Lkx@stAo
shipment)

STAWMRDS

Military

MIL-6TD-129 Wrking for Bhipmant amd Storage
MIL-BTD-130 Identification Marking for U.S.

Military Proper~

(Copies of documents required by contractors in connection with
specifio procurement functions should be obtained from the
procuring activity or.as directed by ?Ae contracting’ offIcer).

2.2 Other publications .-The f.olIowingdoourmnts form a part
of &is specifioation. Unless otherwise indicated; the issue in
effeot on date of’invitation for bids shall ‘apply. ,..

-r iosn Society for Testing Materials
Teat Method D1238-62T Measuring Flow Rates of
Thermoplastics by Extrusion pla~to=~r
Test Method D882-54T Tensile Properties
Sheete and Filme

of Thin Plastic

EEzl

I
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(Copieo of the ASTM Test Methods may be obtained from the
Amarioan Society for lkbthg Materiale, 1916 Raoe Street,

●
Fhiladelphh 3, Ponneylmnia)

s. RBmRsMsNTs

S.1 Qualification.-The polyethylene filp firnished under this
specification sha~l be a product which has been tented and has
passed the qualification tests (see 4.5).

S.2 Material .-The polyethylene film shall be extruded frem
homogenized virgin resin, Ba!celite Type DFD-6600 - Natural, or
equal.

3.3 Physioal properties. -The physical
polyethylene film ehall be as follows:

$.3.1 Xelt ixrlex.-l’iwfilm ehall have
greater than 1.1 grams per 10 minutes, when
with ASTM test method D1238-52T.

propertied for

a melt index no
tested in aecordanoe

3.3.2 Cold brittleness temp-erature.-The cold brittleness
temperature shall not’be higher than minus 68 degrees Centigrade
(@ius 90.4 degrees Fahrenheit) when ~sted in aooordanoe with
4.5.5.

3.3.3 Teu@nees.-Tiw toughness of the film, ehen aibjected
to the tests described in 4.5.6, shall be such that the measured
tinp intervals are not less than the minimum time interval
speo$fied below f& each film thickneSS,.

film thickness, inches

0.W15
0.Q020

3.3.4 Tensile strength
of the thioknessek speaified

mininam time interval, seaonds

0.0331
0.0335.

end elongation.-Polgethylern film
in 3.4.1 ehall,have the follewing

minim average t onaile etrength and elongation, when tested ~n
ac.oordanoewith ASTM test method.D662-54T, ~thod C.

Maohine Direction Transverse Direotion

Tensile strength, ps~. 2.500 2Cw
Elongation, peroent 250. 420

3.4 D@ensi.ons..-T@. dinmas.ion.sfir film.covered.by this
specifi.oation shall.@ as follw.:

2
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3.4.1 ‘i%ickness.-The film shall have one of the two ,
followiug nomiml thicknesses, as specified by the procuring
wtivity.

0.0015 ind
0.0020 inch

3.4.1.1 Thickness tolerance.-The film thickness tolerance
shd 1 be plus or minus 0.00030 inch.

3.4.2 Itidth..’fhefilm shall te furnished as flat tubing
of a width to be specified by the procuring activity. (Flat
widths usually iie within the range from 20 to 34 inches. )

3.4.2.1 Flat width toler”anoe.-The flat width tol.r:’mce of
polyethylene tubing shall be plus or minus 3/16 inch for flat
widths of 30 inches or less end shall be plus or minus 1/2
inoh for flat widths greater than 30 inches.

3.4.3 Lepgth. -The film shall te furnished in continuous
strips of a minimum length to be specifie,,dby the procuri~
actitity. Each strip shall be wrapped ‘on & core as specified .in
5.1. 5’ach strip so wrapped shall cor.stitute a roll.

3,5 Color .-The color Gf the polyethylene film shall be the
natural color of film extruded from the pure resiri specified in
3.2. No.soloring mteri al shall be.employed to alter the natira.1
oolor.

3.6 Identification of product’.-Each roll shall be durably
ad le@bly marked by mecns of a.tag, securely attached tO tie
roll in such a manner that it remaims in plaoe until the last
bit of”rx++~rial is used. The information included dn the tag
shall be in accordance with Standard MIL-STD-130, tith,‘ht!i’dth~
Actual Yardage emd Net Yardage” as added information.

3.7 7k3rkmsnship.-The film shall be clear md shall be free
from excessive irregularities such as blemishes, striations, gel
particles, pin-holes, flow lines, fullness; ad blocking.
Reference staudards shrillbe used inherepracticable as a gpide
to indicate the di”.fferewe’ between acceptable and unacceptable
quality of film gnterial with respect to the irregularities
listed above.

4. QUALITY ASS-URAIJCEiZ?O’JISIONS

4.1 Clnssif ication of tests .-The inspection and testing Of
polyethyleus plastic film shall be classified as follows;

I 3
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a. Acceptance tests (See 4.2)
b. @e.liflcati6n testing (See 4.5)

4.2 A .eptance tests .-Acceptance tests shall consist of:

a. Individual tests (See 4.2.1)
b. Sampling plans snd tests (See 4.2.2)

4.2.1 Individual tests .-Inditidual tests shall consist of
the fblloviing tests specified under test methods (4.4):

a.
b.
c.
d.

4.2.2

Examhsti on of product (See 4.4.1)
Tnickmss measurement (See 4.4.2)
Width measuremmt (See 4.4.3)
Length “ineasurement .(See4.4.4)

Ssnpling plans ad tests

4.’2.2.1 Lots.-The definition, forma tion,, vmd size of
lots shall be SS specified belmv:

-. ●

4.2.2.1.1 Resin lots .-Resin lots shall.correspond to
batches su~plied by the resin msaufacturcr. Zach resin lot shall
contain only mate risl from a single batch. Resin lot sizes shall
not exceed 80,000 pounds. ●

4.2.2 .1.2 ?lastic film lots .-10,000 feet of film, plus or
—

minus 500”feet, shall be considered as nntcrial for one film lot.
All the film in a given lot shall have the s- nominsl thickness
and shall have been produced under essentially the sam? conditions.

4.2.2.2 Sampling Plnn A.-Ors sample’of resin shall be
extracted from each resin” lot and tested in accordance with 4.5.4.
If the smnple fails to meet the requirements specified in 3.3.1,
five more semples shall be extracted ,sndtested. All fivs
SWP1OS must pass the second test, otherwise film extruded from
this lot shall not bc e.oceptnble for balloon use.

4.2.2.3 SamplinC Plan B.-A sample of film shall be renovod
from each.roll in a given lot.of film. The length of each sample
shall be adequate fcr the’purposes of the tests specified under
thi8 sampling plsn. The smnples from a givsm film lot shall be
treated as a group. From each group of samples, six samples
s~ll be selected at rsndom. ‘ho of the six snmples shall be
tested for cold brittleness temperature as specifiod in 4.2.2.3.2,
twu shall be tested for toughness as specified in 4.2.2.3.3, snd
the remninin~ tyo. shall be tested for tensile strength as specified
in 4.2.2.3.4.

4
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‘4.2.2.3.1 Remmal of fi~m’samples.-The film ssmples msy be
remowd either ‘lrornfinished rolls or from rolls in the protection
stage. In either case, each ssmple &all be clearly identified
with *he roll from which it is taken. Smsples shall normally’be
removed from the beginning’ or end of a m 11, Lut tie Government
reservw the right to rsmove ssmples from within ro11s when deemed
necessary.

4,.2.2.3.2 Cold Irittleness timperatnre sampling.-Fcur
specimens shall k cut &om cash of the MO ssmples selected for
the COld brittle~ss test. The spe~~ns. *all be aPPrO,?i~telY
sevsn inches sq-mre and shall ~ free frOrnsurface d$~ge. All
eight speoimens shell be tested in accordsme with 4.5.5. No
more than one specimen per sample @all efibit a shattered tear.

4.2.2’.3.3 Toughness sampling .-% creased s~cinmns shall
be taken from the left side of each of the two samples chosen for
the tou#mess test, and two frsm the right side. Each ,spe.cimen
shell be approximately seven inches squsre and shall be free from
surface demage. All eight specimens shall,be tested in accordance
with 4.5.6. At least six of t!~especimsns shall pass the test. NO
more than one specimen fsilure shall be allowed per sample.

4.2.2.3.4 Tensile strength ss.mpling.-0ne specimen droll be out
from each of the two smsples selected for the tensile etreng’d,test,
snd shall be tested in accordance with 4.5.7. Both specimens must
meet the requi~msnts of 3.3.4.

4.2.2.4 Sampling Plan .B test l’ailure.-In the e=nt ‘As: +Ae
testresults s~cificd in ~.2.2.3.2, 4.2.2.3.3, 4.2.2.3.4, are not
fully met by the specimens from a particular lot, acceptance of
that lot shall’be withheld. Individual rolls in ‘t,hs’tid. may be
.aocepted nuder the conditions s~cified in 4.2.2.5.

4.2.2.5 Rejection ud retes%. -Each roll, in which a sapling
plan B test fsilure occurs, shall & removed nom the production
lot and sha11 n d be resubmitted. Tho rolls renmining in the lot
shsll oonstitizte a secoulary lot, and shail be retested as
follows :

4.2.2 .5.1 The sa:ple from each roll in tfiesecondary lot
shall be subjected to the test or bsts which caused fsilure o?
the production ssmpling test.

4.2.2 .5.2 .& pcrforting the test or tests specified in

4.2.2.5.1, th~ m.etiicdof testing, sumpling and evaluation of

5
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‘results shall ke as speoifle’d’In the approfiiate section of the
quilifioitlon test pro.oedures stated in this speoifloation.

I 4.2.2 ..5.3 “Rolls nhiah fail the additional tosting specified
ia 4.2.2.5.1. shall ke “consideredunacceptable’ for balloon use
tid shal1 not be resubmitted.

4.2.2 .5.4 Rolls whioh wss * additional tests s~tifled
in 4.2.2.5.1 may h? aocepted~ provided that at least 60 percent of
the rolls in the secnndary lot Pss the additional tests. If 40
percent or nnre of tie zmlls in th? second~ lot shcm test failure
during the additional testing, tie sntire prediction lot shall be
considered unacceptable- for balloon use and Shal1 not bs resubmitted.

4.3 Teat conditions

4.3.1 Atmos~ric omditions. -Unless otherm-fse spcified, aIl
tests are W be conducted at ambient pressure end huiridity at a
temperature in tie rengs Of plus 20 to plus 30 degrees Centigrade.
(plus 68 to plus 86 degrees Fahrenheit. )

4.4 Test methods

4.4.1 Examination of product.-Polyethylem film shall be
visually inspected to determine conformance to the requireman~
of 3.7.

4.4.2 Thickm ss meammement test

4.4.2.1 Apparatus. -Ths apparatis shall oonsist of a thiclmess
gauge ?n?asuringthicknesses up to’at least 0.0030 in@ sccurate to
0.0CQ05 inch and exerttig on the film a pressure” of 2 ounces aver a
flat cirmlar area hsving a diamster of 1/8 inch, plus or minus 1/64
inch.

4.4.2.2 Frocedtire I

a. A tiio!mess tast serie~ consisting of 5 readings shall
be made once on each ro11 of il.lm.

b. Five readings of ‘film thickness, accurate to 0.00C05
inch, shall be @ken at equal intervals around a repre-
sentative ~.ross-section of the flat lmbing, and the
average o~ the five readings mall ke considered ths
average thickness.

4.4.2.3 Results.-The film shall not be acceptable for balloon
use if:

a. Tlw average thickness cbes not nnet the requirements
of 3.4.1 ad 3.4.1.1.

6

Downloaded from http://www.everyspec.com



,,

1’
I

I

I

o
,1

MIL-P-4640A(UW)

b. The mfnimm readiwg is less thn 0.00120 inch for
0.0015 inch fib or less than 0.00170 inrh for 0.0020
inch film, or the maxtmm reading is @eater ‘tIMn,O .0019G
insh for 0.0015 inch fib Or 0.~25Q inch fOr 0.@20
insh film.

4.4.3 Width meaiw.ern6nt test

.4.4.3.1’Apparatus.-l’he a paratus shall consist of.a steel

‘7tapa graduatad to at least 1 16 inch intervals.
1,

4.4.3.2 Prooedure. -One flat width measurement sha11 be made
on each roll of film using the sam representative cross section
of the tubing as is used for tbickess measurewnt under ~.4.2 ..2.

4.4.3.3 ResiIts. -The film shal1 not be \acceptiablefor
balloon use if .it does not meet,the .toler=ces Of 3.4.2.1. H~ever,
if the initi~ test strip does not meet the tolerance, two addi~iO~
specimens sballlbe”taken from ‘r@ same roll. I,fbOth Of tbse do
meet “the toler’moe, the roll of film shall rat...~.rejectedhwauee

.. of flat width. \ )

4.4.4 Length mea&remekt test.-Suitable nmans shall be
employed to prove compliance with the. film strip minimm l~gth
requirements (3’.4.3). ~

4.5 Qualification ,tisting.

4.5.1 Qualifiostion test material. -For qualification testing,
a s&imum of 50 feet of ea<h ,thiche ss of film for which qualifi-
cation is sought shal1 be submitted on a roll, and shal1 be’tested
for approval by the qualifying activity (see 6.3 and 6.3.1).
Matefial shall be identified with the manufacturer’s own identifi-
cation number and any additional information required by the”
letter of authorization.

4.5.2 Qualification required. -Frior ,to actual procurement-j
the product which this specification covers shall pass the
qualification tests specified herein. If the product is later modi-
fied in any way, the modified form shall be subjected to and
shall pass the ,sam qualification tests.

4.5.3 Qualification tests .-6.ualificationtests shall consist
of all tests describad under
below:

a.
b.
c.
d.

Melt,index test
Cold brittleness
‘lh@ness test
Tens ile strength

,

Test ‘methods end those tests outiined

temperature test

and O1OW ation test

7
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4.5.4 Melt iniex test”rdeults .-Ths molt ifiex n~~r for ●
the sample hate fi”a-shd.l Wet” the kequi~ments speoified in 3.3.1.

4.5.5 Co~d ‘brittleness to=p%taturd test.-Four kest speoimens
shall”he removed from the assnpleroll and te8tid an speoified
horeiti. Enoh specfmao shall be cut approximctsly 7 by 7 in:~s
and contain no =rface damage such as scratches.

4.5.5.1 Test appsratis .-The apparatus shall consist of:

a. A oold chamber capable of being cooled uniformly to
minus 72 degrees Centi grade (minus 97.6 degrees
Fahrenheit) or below.

b. A 60 degree, inclined plane ball tester hafig’ a 36
incn eLevation and a 5 inck diameber drumhead (Figure
1), or tkn mechanical equivalent +..

c. A 2{0,.plus or titi~sO;l,””tich,di~ter stee-iball
weighing 1.0 plus or minus 0.1 pound.

d. A cold temperature certified thermometer capable of
measuring temperatures from plus 10 degrees Centigrade
(pius 50 de rees Fahrenheit) to minus 90 degrees

fCentigrade minus 130 degrees Fahrenheit) with one
degree Centigrade divisions. ●

4.5.5.2 Test proce&res. -The film specimen shall be securely
clampd in the drumhsad witbout undue stretching or creasing. The
drumhead shall be placed in the inclimd plane ball ‘tester and
the temperature lowered to minus 68 degrees Centigrade (minus 90.4
degrees Fahrenheit ). The ball and tester shall be exposed b this
temperature for at least 30 minutes just_prior to testing. The..
film and clamp shall b= exposed to this temperature for at least
10 ~nutes prior to breaking. To break the specimen, the bell
shall be d lowed to roll freely down the track and turst throu@
the film. It shall te noted @etier the type of tear is a ductib
tear or R slmttered teer or whether a tear does not occur.
(fi~res 2, 3, and 4). Tlrisprocedure shsll be repeated for the
rtmmining specimms.

%.5.5.3 Test results .-If sxme thasi OIE spocim?n etibits a
shattered tear, tho film shall not bc accetiable for balloon use.
Ductl le tears shall not be cause for rejection.

4.5.6 Tcughnsss test.-Tbis ‘cast‘is employed to determine tlm
toughness ,ofpolyethylene film b~ piercing it nith a free falling
ball. Eight test specimns shall be removed from tie sm~ple roll.

8
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! FIQURE t

INCLINED PLANE BALL TESTER
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FIGURE 2

10 DUCTILE (SINGLE LINE) TEAR
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FIGURE 3 II
DUCTILE (Y BRANCHED)TEAR
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FIGURE 4
12 SHATTERED TEAR
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All eight specimens shall be creaeed material, with’ speoimens
ohosen equally from.each side of the flat tubing. The specimens
shall ~ approxima*ly 7 by 7 inches contriiningno surface
dannges such-as scratches m slits.,.

\ 4.5.6*1 ,Test apparatus (fi+wre 5).

\ a.

b.
—

c.

d.
—

e.

f.

~ steel ball neighing 2.30 plus or .tinus0.01 POW,
and hc+ving a diameter of 2.50 PIUS or minus OQ1 inch;

A means of msgnsticslly releasing the ball and
measuring the distante from release point to film.

An adjustable ball holder which can be set so that
the magnet face (or top of tall) is 34 7/16 plus w
minus 1/32 inch. abovb the_sc@xk.ion position of the
first reference point consisting of t hs upper’ photo-
electric cell and ;;@t, described in d. kelovr.

/“
TurIphoto-electric cells placed in a vertical plane
below aud to one side of tie test s~cis@. The time
intervsl of the’~ss,a& of tie ball o%> the vertical
space between these references points when no
obstructing film is present slnll b 0.0300 plus or
minus 0.0001 second. l’heposition of the light add
photocell at the secorxireference point shall be
adjusted to obtain this time interval.

A 4 inch”dismeter drumhead to hold the spcimsn
securely in a fixed position 32 3/16 plus or minus
1/16 inch, balm the magnet face (or tip of the ball).

An electronio interval counter ca~able of recordi w–..
time intervala to the msrest 0.0001 second.. “

.
4.5.6 .2,,Test procedures.

a.

b.

Ths film shall lx securely clamped.taut irithe
drumhead, lmt without undue. stretching or creasing,
with the crease directly ‘in the psth.of the falling
bal1.

Ths ball shall .be released and the tin interval
of its ~ssage between the photocells, after having
pierced the film, shsll be re~rded. This shall be
repeated for &m remaining sgacinuns.

Downloaded from http://www.everyspec.com
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o. The tim interval for the ~ssage” of the “ball
between photi cells,shell not h less t~. at
listed below:

O.001~ inch material 0.0020 inoh material

0.0331 Seoond 0.0335 seoond

4.5.6.3 Test remits.-of the ei~t specimene “tasted per
sample roll, not more +&m +mu 8poiimns shall fail to meet the
values specified herein. Of the two ~rmissj,ble faulty speoimms,
not more then one shall be from the 8eme side of the flat tubing.
If the specim”m of film are incapable of meeting the requiremonte
of this paragraph, the fllm from which they wure selected shall
not be acceptable for “bclloon use.

4.5.7 Tensile streru?thami elowation test.-TWJ specinwns
extracted from the Ssmple-roll and te;ted
elongation shal1 met the requirements of

4.5.7.1 Test results.-If the tensile
test numbers for either specimen are less
in paragraph 3.3.4, the sample film sha11
bclloon use.

5. PREPARAT ION iDR DELIV3RY

for tens”ile s;renglA and
3.3.4.

strength and elongation
thsn those specified
nut be acceptable for

5.1 Unit packm g,ing.-The film skal.1be put on paper bore
rolls 3 inches inside diameter by 1/4 inch minimum wall “thickness.
Core to extend 1 inch beycnxi film on Eoth ezids.

5.1.1 Interior $m.cbging.-iacb roll of film shall be
individually ‘wrapped with minisaus“of one layer of soft-textured
material”“with mininmm of 1/8 inch tl-dc!umss,backsd by 30 or
40 pound .~apping paper. Overlap shall be a minimun of 2
inches end shall be hsld k place with a pressure-sensitive
tape. Wrapping mte ri~ shal1 ext.e.nibeyond core length,
leafing sufficient material to pack into oentir of core snd
provide cornpletieend ~oteotion.

5.1.2 Cushioning. -Interior wrapper s~cificd in 5.1.1
will provide cushioning.

5.2 Exterior Fckaging. -llichr 011 shall be individually
packed for sKipm?nt in a corrugated fiber box in accordace
with LLL-B-631, style OLC with full overlap, double wall A-flute,
and butted joints. Provision shell be made by the contractor to
.sdiminnte end play in the contairnr.

15
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5.2.1 Domestic pncMng. -As spcified in 5.1 arxi 5.2.

5.3 Marking of shipment .-Interior packages and exterior
shipping containers. shs..l1 ke mar~ked in accordance with Standard
MIL-SfD-129. The shipment marl@.ng nomencla+are shall be:

‘Plastic Film, Polyethylern, For Balloon,Usen

6;-’WYfES

6.1 Intended use.-The polyethylene film covered by this
specification is intended prinarily for use..in the fabrication of
balloons using a natural shape or cylindrical design.

6.2 0rder3ng data.-procurement documents. should inolude
the following information.

a. Title, number and date of this specification.

b. Film thickness, width aui ndnimum roll length
dimensions.

6.3 Qualification. -With respect to prcducts requiring
qualificati on, awards will be made only for such products as have,
prior to the bid opening date, been+msted and approved for inclusion ●
in the applicable Qualified Products List whether or not sush
products have actually been so listed by that date.

6.3.1 The atteti’ion of suppliers is called to this req@re -
ment, nnd xmnufacturers are urged to arrange to have the ~o ducts
that they propose to offer to the Federal Gcwernmsnt tested for
qualification in order that ItIaymny be eligible tc be awarded
contracts or orders for the products covered by this specification.
Information pertaining to qualification on products covered by
this sw oification may be obtained frcm the quali&ing a ctivity
below:

NOTICE:

Commander
Air Force &mbri dge Research Center
ATTN: CRZDF
L. G. Henscom Field
Bedford; ?&s sachusetts

When owe rnment drawinzs. sceci.fications. or ofher data-.
are used for any purpose other than in comnection with a definitely
relal%d’Governm?nt ~ ocurement operc.tion, the United Statss

16
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@vornment fiereby imurs no”responsibility nor any obligation
whatsoever; and ths fact that the Government mey have formulated,
fumi shed, or in tmy way supplied the said &awings, specifications.
or otier data isnot to be regarded .by implication or atherwise

t as in any manner J..iam4bg ihe holder or auy othw prson or
oorporaticm or oonveyiag any rights or ~rmission to nmnufactore,
use or sell any patented invention that -y in any way” ke related

I tliemto.

A s c / p am
CRZOP

o
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SPEC I F I CAT I ON ANALYS I S SHE E T I F...Approved
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Tlis sheet is to be filled.UC b per?...el e,tlwr Gave. n.ent or .ontr?ft.r, i.wl,ed in the . . . ?f the SPeI
ifiction in proc”reme”tof product?for “lt?mateuse by the Departmentof Lk,ense. ‘l%Issheet is providedfor .1

b..e.ts .Fi the r.w” of th~. for. .111 be .pp.e.l.ted. Fold~
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