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6 September 1956

MILITARY SPECIFICATION
PLASTIC FILM, POLYETHYLENE, FOR BALLOON USE
1. SCOPFE

1.1 8cope.-This specification covers polyethylene plastic
f£ilm furnished as flat tubing, and suitable for balloon use.

2. APPLICABLE DOCUMENTS

2.1 The following specification and standards, of the issue
in effect on date of invitation for bids, form a part of this
specifiocation:

SPECIFICATION
Federal
LLL~-B-631 Boxeg, Fiber Corrugated (For Domestic

Shipment}
. STANDARDS

Military

MIL~-STD-129 Marking for Shipmesnt and Storage
MIL-STD=130 Identification Marking for U. S.
Military Property

(Copiea of documents required by contractors in connection with
specifio procurement functions should be obtained from the
procuring sctivity or as directed by the corﬂ:rac’cmg ‘officer).

2.2 Other publications.-The following documents form & part
of thies specification. Unless ctherwise indicated, the issuz in
effect on date of invitation for bids shell apply.- ‘

Amer ican Society for Testing laterials
Test Method D1238-52T Measuring Flow Rates of
Thermoplestica by Extrusion Plastometer
Test Method D882-54T Tensile Properties of Thin Plastic
Sheets and Films

FSC 9330
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(Copies of the ASTM Test Mathodo may be obtained from the
Amsrican Soclety for Testing Materials, 1916 Race Street.
Fhiladelphia 3, Ponnaylvania)

3. REQUIREMENTS

5.1 Qualification.-The polyethylene film furnished under this
specification shall be a product which hes been tested and has
passec the qualification tests (see 4.5)..

3.2 MHaterial,-The polyethylene film shall be extruded from
homogenized virgin resin, Bekelite Type DFD-5600 - Natural, or
equal.

3.3 Physical propertiess.-The physicel properties for
polyethylene film shall be as follows:

3,3.1 Melt index.-The film shall have a melt index no
greater than 1.1 grams per 10 minutes, when tested in aocordance
with ASTM test method D1238-52T.

3.3.2 Cold brittleness temperature.-The cold brittleness
temperature shall not be higher than minus 68 degrees Centigrade

(minus 90.4 dejrees Fahrenheit) when tested in accordance with
4,5,5.

3.3.3 Toughness.~The toughness of the film, when sibjected
to the tests described in 4.5.6, shall be such that the measured
time intervals are not less than the minimm tims interval
apecified below for each film thickmess. -

film thickness, inéhes minimum time. interval, seconds
0.00156 . 0.0331
0.0020 : 0.0335

3.3.4 Tensile strength and elongation.-Polyethylens {ilm
of the thicknesses specified in 3.4.1 shall have the following
minimum average tensile strength and elongetion, when tested in
accordance with ASTM test method D882-54T, method C.

__ Machine Direction Transverse Direction

Tensile stremgth, psi 2500 2C L0
Elong_a:biqn, percent 250 : 420

3.4 Dimensions.-The dimeasions for- film covered. by this
specii‘ice.tion shall be as follows:

2.
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3.4.1 Thickness.-The film shall have one of the two -
following nominal thicknesses, as specified by the procuring

an-lv-l it

al a.va.\.ch
0,0015 incl
0.0020 inch

3.4.1.1 Thickness toleranca.-The film thickness tolerance
shall be plus or minus 0.00030 inch.

3.4.2 Width.-The film shall be furnished as flat tubing
£ a width to be specified by the procuring activity. (Flat
idths usually lie within the range from 20 to B4 inches.)

2 - E=nT

[=]

q

i

3.,4.2,1 Flet width tolerance.-The flat width tolercnce of
polyethylene tubing shall be plus or minus 3/10 inch for flat
widths of 30 inches or less end shall be plus or minus 1/2
ineh for flat widths greater than 30 inches.

3.4.3 Lepgth.~The film shall o furnished in ¢continuous
strips of a minimum length to be specified by the procuring

activity. Each strip shall be wrapped on a core as specified in

5.1. Hac ‘J.? s mn?Pnﬂ ghall eponztitute 2 roll,

=

3.5 Color.-The color of the polyethylene film shall be the
natural color of film extruded from the pure resin specified in
3.2, No. coloring material shall be employed to alter the natural .
color.

3.6 Identification of product;-Each roll shall be durably
ard legibly marked by meens of a tag, securely ettached to the
roll in such o manner that it remains in place until the last

g A6 me a £
bit of material is used. The information included dn the tag

shall be jin accordance w1th:Standard WIL~-STD-130, with,™Width,
Actual Yardage and Net Yardage” as added information. ‘

3.7 TWorkmenship.-The film shall be clearand shall be free
from excessive irregularities such .as blemishes, striations, gel
particles, pin-holes, flow lines, fullness, and blocking.
Reference standards shall be used where practicable as & goide
to indicate the differsnce between sccepbable and unacceptadle
quallty of film moterial with respect to the irregularities

listed abowe.
4, QUALITY ASSURANCE rROVISIONS

4.1 Classification of tests.-The inspsction and testing of
polyethylene plastic film shall be cla331fled as follows;

} | 3
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2. Acceptance tests - (See 4.2)
b. Oualification testing (See 4.5)

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

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

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

a. Examination of product (See 4.4.1)
b. Thickness measurement (See 4.4.2)
c. Width measurement (See 4.4.3)
d. Length measurement (See-4.4,4)

4.,2.2 Sanpling plens and tests

4.2,2,1 Lots.-The definition, forma+tion,. end size of
lots shall be gs specified below:

4.2.2.1.1 Resin lots.-Reain lots shall correspond to
batches supplied by the resin manufacturer. Each resin lot shall
contain only material from a single batch, Resin lot sizes shall
not exceed 80,000 pounds.

4,2,2.,1.2 Plastic film lots.-1C,000 feet of film, plus or
minus 500 feet, shall be considered as material for onme film lot.
All the film in a given lot shall have the same nominal thickness
and shall have been produced under essentially the same conditions.

4.2.2.2 Sampllng Flan A.-One sample of resin shall be
extracted from each resin lot and tested in accordance with 4.5.4.
If the sample fails to meet the requirements specified in 3.3.1,
| five more samples shall be extracted and tested. All five ‘
samples must pass the second test, otherwise film extruded -from
this lot.shall not be scceptable for balloon use.

4.2.2.3 Sampling Plan B.-A sample of film shall be removed

from each.roll in a given lot of film. The length of each sample
shall be adequate for the purposes of the tests specified under
this sampling plan., The samples from & gziven film lot shall be
treated as a group. From each group of samples, six samples

shall be selected at random. Two of the six samples shall be
tested for cold brittleness temperature as specified in 4.2.2.3.2,
two shall be tested for toughness as specified in 4.2.2.3.3, and

the remaining two.shall be tested for tensile strength as specified
in 4.2.2.3.4.

4
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4.2.2.5.1 Removal of film samples,-The film semples may be
removed either from fihished rolls or from rolls in the production
stage. In either case, each sample shall be clearly identified
with the roll from which it is taken, Samples shall normally’ be
removed from the beginning or end of a roll, but the Government
reserves the right to remove samples from w:.thm rolls when deemed
necessarys.

4.2.2. 3.2 Cold trittlensss temperature sampling.-Four
spscimens shall b cut from sach of the two samples selected for
the cold brittleness test. The specimens shall be spproximately
seven inches square and shall be fres from surface demage. All
eight specimens shall be tested in accordance with 4.5.5. No
wmore than one spe::imen per sample shall exhibit a shattered tear.

4,2,2,3.3 Toughness sampling.-Two creased specimens shall
be taken from the left side of each of the two samples chosen for
the toughpess test, and two from the right side. Each specimen
shall be approximately seven inches square and shall be free from
surface damage. All eight specimens shall be tested in accordance
with 4.5.6. At least six of the specimens shall pass the test., No

more then one specimen failure shall be allowed per sample.

4,2.2.3.4 Tensile strength sampling.-One specimen sall be cutb
from each of the two samples selected for the temsile strength test,
and shall bs tested in accordance with 4,5.7. Both spscimens aust
meet the requirsments of 3.3.4

 4.2.2.4 Sampling Plen B test failurs.-In the eveut That ihe
test results specified in 4.2.2.3.2, 4.2.2.3.,3, 4.2,2.3.4, are not
fully met by the specimens from a particular lot, accepftance of
that lot shall be withheld. Individusl rolls in that lot mey be

.accepted under the conditions specified in 4.2,2.5.

4.2.2.5 Rejection snd retest.-Each Toll, in which a sampling
plan B test failure occcurs, shall be removed from the productlon
lot and shall rot be resubmitted. The rolls remaining in the lot

a1 A add day b ] 1
Suﬂ.x..l. ConstiLRitle a4 5&8¢0 u..;al"_‘y' lct, and sh ail b retbested as
follows:

4,2.2.5.1 The sanple from each roll in the secondary lot
shall be subjected to the test or ®sts which caused failure of
the production sampling test.

4.2.2.5.2 In performing the test or tests specified in
4,2,2.5.1, the method of testing, sempling end evaluation of
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results shall be as specvified in the appropriate section of the
qualificaﬂon test procedures stated in this specification.

4.2.2.5,3 Rolis which fail the additional testing specified
in 4.2.2.5.1, shall be considersd unscceptable for balloon use
and shall not be resubmitted.

4.,2.2.5.4 Rolls which pasa‘lhﬂ additionel tests speoified
in 4.2.2.5,1 may be accepted, provided that at least 80 percemt of
the rolls in the secondary lot pess the additional tests. If 40
percent or more of the rolls in the secondary lot show test failure
during the additional testing, the emtire production lot shall be

considered unacceptable- for balloon use and shall not be resubmitted.

4,3 Test ogonditions

4.3.1 Atmospheric conditions.-Unless otherwise specified, all
tests are to be conducted at ambisnt pressure and humidity at e
temperature in the reange of plus 20 to plus 30 degrees Centigrade,
(plus 68 to plus B6 degrees Fahrenhsit.)

4,4 Test methods

o Lk

visually inspected to ds

of 3.7.

4.4.1 Exsm1na‘h10n of product.-Polysthylene film shall be
slermi

— e B oo o b ARl o f e A
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4.4.2 Thiclmess measurement test

A S 1 o P ] ohal11 anmnmatadk AP o Fhdalreass
‘t-‘.ﬁ-ﬁ.-l. APPH.I."&UABD-J.ID uyy&unwa ol . wuﬂ.l.bb L & WilLLVAMDDD

gauge measuring thicknesses up to at least O. 0030 inch accurate to
0.00005 inch and exerting on the film a pressure of 2 ounces over a
flat cdircular area having a dla.meter of 1/8 inch, plus or miaus 1/64
inch.

4.4.2.2 Procedure |

|
a. A thickness test series consisting of 5 readings shall
be made once on sach roll of film.

b. Five readings of film thickness, accurate to 0.00005
inch, shall be taken at equal intervals around a repre-
sentative cross—-sectlon of the fiat tubing, and the
average- of” “the five readings shall bs considered the
average {:hlckness.

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

g. The average thickness does not meet the requirements
of 3.4.1 and 3.4.1.1.
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b. The minimum reading is less than 0,00120 inch for
0,0015 inch film or lsss than 0.00170 inch for O. 0020
inch film, or the maximum reading is greater than O. 0019¢
~ inch for 0,0015 inch film or Q. 00250 inch for 0.0020
\ inch fllm. B T

4.4.% Width messurement test

4.4.3.1 Apparatus.~The apparatus shall consist of a steel

‘tape graduated to at least 1/16 inch intervals. \

4.4,3,2 Procedure.-One flat width measurement shall be made
on each roll of film using the same representative cross section
of the tubing as is used for thickness maasurenant wnder 4.4.2.2.

4.4,3.3 Results.-The film shall not boracceptable for
balloon uss if it does not mset the tolerances of 3.4.2.1. However,
if the initial test strip does not meet the tolersnce, two additional
spocimens shall\be taken from the same roll, If both of these do
meet the tolerance, the roll of film shall not .be reaecteutncause
of flat width. | ;

4.4.4 Length measurement testi-Suitable means shall be

_employed to prove compliance with the film strip minimum length

requirements (3.4.3).

. 4.5 Qualification testing

4,.5.1 Qualification test material.-For quallflcatlon testing,
a minimum of 50 feet of eacn thickness of film for which qualifi-
cation is sought shall be sutmitted on a roll, and shall be tested
for approval by the qualifying activity (ses 6.3 and 6.3.1).
Material shall be identified with the manufacturer's own idcntlfir
cation rapaber and any addit{ional information required by the
letter of authorization.

4.5.2 Qualification required.-Frior to actual procuremcnf}'
the product which this specification covers shall pass the
quallflcatlon tests speclfled herein, If the product is later modi-

A-L.I.GU. .!.Ll. any wu._y, LrIlG IﬂUu.].lJ-EU. IUI'EI. EHH-J.J. UB SUUJEDtEU vs] ﬂ-I].Q

shall pass the same quelificetion tests.

4.5.,3 Qualification tests.-Qualification tests shall consist
of all tests described. under Test methods and those tests outlined
below:

a. Helt index test .

b. Cold brittleness temperature test

¢c. Toughness test -

d. Tensile strength and elongation test
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4, 5.4 Melt index test results.-The meélt index number for
the sample material-shall meet the requirements specified in 3. 3 1.

. 445.5 Cold brittlenesa tempera.ture test.-Four test speoimens
shall be removed from the sampls roll and tested as specified
hereln. Each specimen shall be cut approximately 7 by 7 inches
and contain no surface damage such as scratcheas, ‘

4.5.5.1 Test apparatus.-The apparatus shall consist of:

a. A cold chamber capable of being cooled uniformly to
minus 72 degrees Centigrade (mims 97.6 degrees
Fehrenheit) or below.

b. A 60 degree, inclined pla.ne ball tester having a 36
_inca elevation and a 5 inch diameter drumhead (FTigure
1), or ths mechanical eguivalent.

¢. A 2.0,plus or minus O: .1 inch, diameter steel ball
weighmg 1.0 plus or minus 0.1 pound.

d. A cold temperature certified thermomster capable of
- measuring temperatures from plus 10 degrees Centigrade
(plus 50 degrees Fahremheit) to minus 90 degrees
Centigrade -%mnus 130 degrees Fa.hrenhez.t) with one
degree Centigrade dlnslons.

- 4.5.5.2 Test prccedurea.—The film specimen shall be securely
clamped in the drumhead without undue stretching or areasing. The
drumhead shall be placed in the inclimed plane ball tester and
the temperature lowered to mimus 68 degrees Centigrade (minus 90.4
degrees Fahrenheit). The ball and tester shall be exposed. to 'hh1s
temperature for at least .30 mimutes just prior to test:l.ng. The ..
£ilm - and clamp shall be exposed to this temperature lfor at 1east
10 minutes prior to breaking. To break the specimen, the ball
‘ghall be allowed to roll freely down the track and burst through
the film. It shall be noted whether the type of tear is a ductile
tenar or a shattered tear or whether a tear does not occur.
(figures 2, 3, and 4). This procedure shell be repeated for the .
rémaining specimens. :

4,5.5.3 Test results.-If more than one specimen exhibits e
shattered tear, the film shall not be acceptable for balloor use.
Ductile tears shall not be cause for re jection.

4,5.6 Toughness test.-This test is employed to determine the
toughness of polyethylene film Yy piercing it with a free falling
ball., Eight test specimens shell be removed from the saaple roll.

8 ‘ !
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FIGURE | | | o
' INCLINED PLANE BALL TESTER
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FIGURE 2
DUCTILE (SINGLE LINE) TEAR
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FIGURE 3 |
. DUCTILE (Y BRANCHED) TEAR
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FIGURE 4
SHATTERED TEAR
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A1l eight specimens shall be cressed material, with specimens

‘chosen equally from each side of the flat tubing. The specimens

shall be approximately 7 by 7 inches containing no surface

damages such as scratches ar slits,

\ 4.5.6.1 Test apparatus (figure 5).°

N

By

b.

C.

d.

S

fa

4:5.6.2 Test-procedureéq

B.a

be

A steel ball weighing 2.30 plus or minus 0,01 pound,
and having a diameter of 2.50 plus or minus 001 inch.
A means of magnetically releasing the ball and
measuring the distance from release point to film,

An sdjustable ball holder which can be set so that
the magnet face {or top of ball) is 34 7/16 plus or

‘minus 1/32 inch, above the_actuation position of the

first refersnce point consisting of the upper photo-
electric cell and light described in d. below.

Two photo-electric cells plﬁced in 2 vertical plane
below and to one side of the test specimen. The time

" interval of the passage of the ball owéT the vertical

space between these references polnts when no
obstructing film is present shll be 0,0300 plus or
minus 0.0001 second. The position of the light and
rhotocell at the secornd reference point shall be

~adjusted to obtain this time interval.

4 4 inch diameter drumhead to hold the specimen
securely in a-fixed position 32 3/16 plus or minus
1/16 inch, below the magnet face (or top of the hall).

An electronic interval coumter capable of recording
time intervals to the nearest 0.0001 second,.

-

The film shall be securely clamped teut in the
drumhead, tat without undue: stretching or creasing,
with the crease directly in the path of the falling
ball., '

The ball shall .be released and the time interval

" of its pessage between the photocells, after having

plerced the film, shall be recorded. This shall be
repeated for the remaining specimens.

=
(2]
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14 _ FIGURE $
FALLING BALL TESTER
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¢. The tims interval for the passage of the ball
hetween photocells -shall not bs less than that
listed below:

0.0020 inch material

0.00150 inch material
0.0331 second ‘ 0.0335 second

4,5,8,3 Test results.-0f the eight specimens tepted per
sample roll, not more than two specimens shall fail to meet the
values specified herein, Of the two permissible faulty specimesns,
not more than one shell be from the sams side of the flat tubing.
If the specimens of film are incapable of meeting the requirements
of this paragreph, the film from which they were selected shall
not be acceptable for balloon use.

4.5.7 Tensile strength and elongation test.-Two specimens
extracted from the sample roll and tested for tensile strength and
elongation shall mset the requiremmts of 3.3.4.

4.5,7.1 Test results.-If the temnsile strength and elongation
tost mmbesrs for either specimen are lesg than those specified
in paragraph 3.3.4, the sample £film shall not be mcceptable for
balloon use,

5. PREPARATION FOR DELIVERY

Se 1 Unit paclaging.-The film shall be put on paper core
rolls 3 inches inside diametier by 1/4 inch minimam wall th:t.c!mess-
Core to extend 1 inch beyond film on both ends.

5,1.1 Interior paclmgmg,.—ﬁach roll of film shall be
individually- wrapped with minimm of one leyer of soft-textured
material with minimum of 1/8 inch thickncss, backed by 30 or
40 pound -wrapping paper. Overlap shall be a minimum of 2
inches snd shall be held in place with s pressure-sensitive
tape. Wrapping material shall exterd bevond core lenn'th

VRS ¢ e SFE s T L S8S 2ARL MALDLLS

leaving sufflclent material. to pack 1nto center of core and
provide complete end protection.

5.1.2 Cushioning.-Interior wrapper specified in 5.1.1
will provide cushioning.

§.2 Exterior packaging,-Cach roll shall be individually
packed for shipment in a corrugated fiber box in accordance
with LLL-B-631, style OILC with full overlap, double Wa.ll A-flu'be,

and hivkdad ~ni e Py
and butted joinbts. Provision shall be made by the contractor to

eliminate end play in the contaimer,
18
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5.2.1 Domestic packing.-As specified in 5.1 and S5.2.

Fs3 Merking of shipment.-Inter

e Aeddd By, WL SL A R AL = ol

.-Jo
P

or nanlmoan and avboariar
QU pacinpées and exXuerlior

shipping containers shall be ma.r,ced in accordance with Standerd
MIL-STD-129, The shipment marking nomenclature shall be:

"Plastic Film, Polysthyleme, For Balloon Use"
6. NOTES

6.1 Intended use,-The polyathylene film covered by this
specification is Intended primarily for use.in the fabrication of

halTAannmeg 11aings o mateimal 'In A A oavlimdn Aanl Adaoct
VAL LW WViIlD \J.DJ.HE & MG LWL AL D.l- PU Wi UJLL‘“LLU“L u.Ua.LEu.

6.2 Ordering data.-Procurement documents. should include
the following information.

a. Title, number and date of this specification.

be Film thickness, width and minimm roll length
dimensions.

A% T4 ands TS el ™

- 3 i~ A S B N R Py
e \ce\.m.l.u.].ua-u.l.uuo"'u.l.uu. LA

EBPS ct Proaucts requirring

qualification, awards will be made only for such products as have, .
prior to the bid opening date, beentosted and approved for inclusion

in the applicable Qualified Products List whether or not such

products have actually been so listed by that date,

6e3.1 The attention of suppliers is called to this require-
ment, snd manufacturers are urged to arrange to have the moducts
that they propose to offer to the Federal Governmeut tested for
qua.lifica.’cicn in order that they may be e]igible tc be awarded
contracts or orders for the products coversd by this SpﬁCJ.J.J.bubiG‘io
Information pertaining to qualification on products covered by
this specification may be obtained from the qualifying activity
below:

Commande r

Air Force lambridge Research Center
ATTN: CRZDP

L. G. Hanscom Field

Bedford, Massachusetts

NOTICE: When Government drawings, specificatiomns, or other data
are used for any purpose other than in commection with a definitely
related Govermment proocurement operation, the United States

16
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Government thereby incurs no responsibility nor any obligation
whatsoewer; and the fact that the Government may have formilated,

furnished, or in any way supplied the said drawings, specifications,

or other data ianot to be regarded by implication or etherwise

as in. any manner liceniing the holder or any other person or
corporation or conveying any rights or permission to mamifacture,
ugse or ssll any patentsd invention that way in any way be related

therato.

ASC/ pam
CRZDP

17
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SPECIFICATION ANALYS1S SHEET mset!gm BAUP;]"{I‘:-veldlg-ROO4
NS ITRUCTIONS

This sheet is to be filled out by personnel either Government or contractor, involved in the use of the spec-
ification in procurement of products for ultimate use by the Department of Defense. This sheet is provided for ob-
taining information on the use of this specification which will insure that suitable products can be procyrad with a
1n1i elay and at the least cqst., Comments and the return of this form will be appreciated. Fold on

minimum amount ol | r t &
lines on reverse side, staple in corner, and seénd to preparing activity {aez indicated on reverse hereof)-

SPECTFICATION

CRGANTZATION (Of submitter) CITY AND STATE
CONTRACT NO. QUANTITY OF TTEMS PROCURED DOLLAR AMOUNT
3

MATER! AL PROCURED UNDER A
[T orrECT GOVERNMENT CONTRACT O suscontracy

1. HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS- OR REQUIRED INTERFRETATICN IN PROCUREMENT USE?
A. GIVE PARAGRAPH NUMBER AND #ORDING. .

8. RECOMMENDATIDNS FOR CORRECTING THE CEFFCIENCIES.

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

s

3, 1S THE SPECIFICATION RESTRICTIVE?

C ves [ %0 1F "YES", IN WHAT waY?

rtinent data mhich may be of uge in.improving this specification. If thereare addi-

4. REMARKS (Attach anyﬁc ; .
te forx and place both in an envelope addressed topreparingactivity)

tional papers, attac

SUBMITTED BY (Printed or typed name and activity) .DATE

001 FORM qus REPLACES NAVSHIPS FORM 4863, WHICH 1S5 OBSOLETE C-g279

APR 63



