
~ 

AERONAUTICAL MATERIAL SPECIFICATION AMS 3610 A 
Society of Automotive Engineers, Inc. 

29 West 39th Street 	 Issued 3-1-42 
New York City 	 Revised 8-Z-45 

	

PLASTIC FILM - TRANSPARENT, DdOISTURE-VAPOR RESISTANT 	. 
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1. ACSNO~YLIDt~NT: Vendor shall mention this specif'ication number and its revision 
etter in all quotations and when acknowledging purchase orders. 

2. MATERIAL; This material shall be transparent, flexible moisture-resistant film. 
T e in ahed plastic film may consist of two or more laminated sheets of the 
same material ae necessary to meet the requirements sgecified herein. Its use is 
intended for envelopes or bags for enclosing aircraft engines, accessories and/or 
spare p~rts when dehydrated f'or shipment or storage. 

3. REQUIRE~+~NTS; (a) Moisture Vapor Transmission Rate.- The moisture vapor trans- 
m as on rate of the film sl~all not exceed .32 grams ot water per 100 square inches 
per 24 ho~.u~s when tested e~s directed in Paragraph 4(a). 

(b) Heat Sealability and Seal Strength.- Materiel shall be capabla 
of being heat sealed at 325-375°F (162.8-190.6°C) to form a aeal as resistant to 
moisture vapor transmission as material heving no seam. The seal shall be capable 
of withstanding static load of not less than 4 pounds per inch length of seam when 
tested in accordance with paragraph 4(b). Separation shall occur only between the 
sealed surfaces. 

(c) Fla~ne~bility.- If igni.ted the film shall burn out within an 
area not exceeding 5 aquare inches when subjected to the test sp ecif ied in 
Paragraph 4(c). 	 ' 

(d) Hydrolysis.- The material shall show no acid development in 
24 hours when subjected to the hydrolysie test speci £ied in Paragraph 4(h). 

~(e) Shock Resistance.- The shock resistance of the film shall be 
such that no rupture occurs at less than a 25-inch drop when tested as directed 
in Paragraph 4(d}. 	 , 

(f) Resistance to Petrolewn Derivatives.- A sample of the film 
immersed in unleaded aviation gasoline for 24 hours shall not show a change 
greater than five per cent of its original weight when tested as directed in 
paragraph 4(e). 

(g) Reaistance to Blocking.- The adhesion between two plies of 
film, when tested as directed in Paragraph 4(f) sha~l not be sufficient to advers 
affect the Moisture Difflzsion Rate and Shock Resistance of the materisl. 

(h) Tranaparency.- The film (laminated if neceeesry to meet 
requirements specified herein) shall be af such transparency that ten-point type 
(letters 0.138 inches high) held e~t 16 inches and at any angle up to 60 degrees 
behind the film shall be clearly legible. 	, 	 ~ 

(i) Tear Strength.- The tear strength of the film in each 
principal direction shall be 55 grams minimum when tested as directed in 
Paragraph 4(g). 

Copyright 1945 by Society of Automotive Engineers, Inc. 	~ Printed in U.S.A. 
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.~ 3. REQUIRE~ENTS:~ (cont'd) 

(~) Construction.- The effectiveness of the film construction. 
shall not be impaired by he~ndling operations, such as converting,folding, creasing, 
laminating and heat sealing. 	 , 

4. TEST PROCIDURESs (a) Moisture Yapor Transmission Re~te.- 

(1) Humidity ~abinet.- The humidity csbinet for this teet shall be the General 
Foods Moisture Vapor Transmission Cabinet or the equiQalent. The cabinet 
shall provide a relative humidity of 90-95 per cent at a t~nperature of 
100°F ± 0.5° (37.8°C ± 0.3°)~ with no condensation on the test diahes or in 
the space in which the dishes are placed. Cir culation over the test dishes 
shall be negligible. 	' 

(2) Desiccator.- The desiccatar shall be of such sise as to permit 12 dishes tob 
racked vertically ~►ith a large dish of anhydrous calcium chloride on the t~p 
shelf. Suff icient space shall be provided between the shelves and sides to 
allow ample opportunity £or air circulation. 

(3) Test Dishes and Brass Templates.- The test dish, preferably of glass, and 
brass template shall be made as shown in Figure ~, or be the equivalent. 

(4) Procedure.- A representatiee sample of the film about 6 inahea square shall 
be selected. Four equidistant parallel folds shall be placed in the square 
by alternating the direction of folding on each successive fold so that the 
apex of each successive fold is facing an opposite side of the sheet in accor 
dion style. Ttie sample shall be creased by placing it bet~veen two 6 by 10- 
inch flat rigid plates and applying a total weight of 36 pounds (6 pounda per 
inch length of Fold~ for one minute on the sample. The center of ~ravity 
of the weight shall be over the center of the sample. The sample shall then 
be opened and the folding and creasing-under-weight process rapeated making th 
second series of four folds perpendicular to the original folda. A circular 
sample shall then be cut from ths center of the creased square. 

A 50-m1 beaker shall be filled with 8-mesh anhydrous calcium chloride 
(min. 96 per cent as CaCl .) and then em~ptied. into a test dish xhich has beer~ 
cleaned with solvent to r~move all traces of weuc, dirt, etc. The calcium 
chloride shall be spread evenly over the bottom surface of the dish and the 
sample placed~over the calcium chloride concentric w ith the rim of the dish. 
The brass template shall be caref`ully~placed over the film, care being taken 
to have the template centralized with respect to the dish top before allowing 
it to come into contact with the material being tested. 	 ~. 

A wax mixture consisting of 60-per cent amorphous wax and 40-per cent garaffi~ 
wax shall be heated in a porcelain crucible to at least 212°F (100~C). It 
ehall then be poured through e~ 2a meeh screen . to  remove any large pieces of 
foreign matter that may be in the wax. The wax mixture shall be poured into 
the annular space between the template and ~he rim of the test dish, fillir~g 
up this space to approximately flush with the top of the template. The dish 
shall then be placed in a ref~igerator or meiint~ined at a low temperature for 
abo~t 5 minutes in order to harden the wax aufficiently so that the template 
can be removed. Care shall be taken to prevent the wax from becoming hard 
and-brittle by exposure to a la~w temperature for too long a period. The tem- 
plate shall be removed by inaerting a Bcrew-driver under sn ear of the 

~ 

~ 
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4. TEST PRaCIDURES: (a) (cont'd) ' 	. 

	

(4) (cont'd) 	 ~ 

template and giving a slight twist, tending to press the wax against the dish 
and at the same time raising the template. This shall be done on the 3 ears 
of the.template. Any difficulty eaperienced in removing the template from 
the dieh can be overcome by first rubbing the edge of the template with vase- 
line be£ore pouring the wax. 

After the template has been removed, the dish and sample assembly shall be 
inspected for loose pieces of wax, etc., and examined for flaws in the seal. 
To prevent condensation the test dish aud sample shall be.placed in~an oven 
at room temperature, the,oven turned on and set at 100°F. ➢~hen the oven is 

, 	up to temperature, the test dish and samples shall then be placed in the 
humidity cabinet under the conditions specified in psragraph 4a(1) £or a 
period of 16-24 hours. Afterwards it shall be dried ia a desiccator for four 
hours and weighed on an analytioal balance. The dish shall then be returned 
to the humidity cabinet for a p:riod of 68 hours, dried in the desiccator for 
four hours, and reweighed. 

The moieture vapor transmission rate shall be calculated as follows; 

1.73 (B-A) = grams of water~100 sq. in./24 hours 
where 

A="'~feight of dish before 68-hour humi3ity test 
, 	 B=~lfeight of dish after 68-hour humidity test 

and 4 hours in the deeiccator 

Two samples of each piece of film to be tested shall be used and the results 
from the two dishes then averaged for.the f inal result. In case of a variance 
of more than 10 per cent a duplicate set of tests shall be run to determine 
whether this dii'ference is due to an error in the procedure or to determine 
whether the f ilm is of a non-uniform variety. 

(b) Seal Strength.- Each specimen shall be prepared by heat sealing 
two 1 inch wide strips with a lap of approximately 1 inch, the sesl being across 
width o£ specimen and in a plane perpendicular to the plane of remainder o£ speci- 
men. Specimens shall be allowed to rest, a£ter formation of heat seals, for 
not less than 24 hours at room temperature before being tested. Specimens shall be 
clamped in the jaws of testing apparatus with seal midway between jaws and line 
of seal perpend~icular to direction of~load. Each seal shall withstand, without 
separation of more than 1/4 inch occurring e~t seam line, a load o£ 4 pounds for 
one hour at 77°F + 5° (25°C + 2.8°). Failure of one or more of six specimens 
to withstand such loading shall be cause for rejection of material. 

(c) Flaauoability.- A sampls of film in the form of a circle having 
a?-inch diameter or square of equiva,lent area, shall be tautly fastened to a 
circular or square frame and supported in a horizontal poaition not less than 6 
inches above the supporting plane in a location free from draughts. IIpon the 
center of the film shall be placed a piece of cotton weighing one-half gram, 
rolled inta a ball approximately 1/2 inch in diameter, and wetted with one cubic 
centimeter of gra~in alcohol delivered by a pipette. The alcohol wetted ball 
shall be'ignited irr~ediately thereafter. ~hen alJ. fire is out, the area of the 
hole in square inches shall be deterrnined in any ~onvenient manner. The average 
burned-out area shall be determined from not less ths.n six samplES. 
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~ 4. TEST PROCIDURES: (cont~d) 

(d) Shock Resistance.- 

(1) Preparation of Film Sample.- A f ilm sample shall be tautly clamped in a 
horisontal position not less than 3 inches above the supporting;plane by 
means of two concentric r ings, with edges well rounded, the inside dismeter 
of the inner ring being not lese than 3 inches. A steel ball 1 inch in dia- 
meter and weighing approaimately 67 grams shall be suspended above the film 
over the center of the inner ring at the specified height. The,~est shall 
be conducted at e temperature of 80~F f 3° (26.7°C ± 1.7~). 

(2) Procedure: The ball shall be dropped on the film and inspection made to 
determine if rupture has occurred. A fresh portion of the £ilm shall be used 
for each drop regardlesa of the effect of the previous drop. The film shall 
euccessfully pasa drops on e ach of three successine s.amplea or on four saa~les 
from a lot of f ive. 

(e) Resistance to Petrole~ Derivatives.- 'A sample sheet of 
film weighing a~proximately one grmn shall be accurately weighed and i~nersed in 
unleaded aviation grade gasoline for a period of 24 hours. At the expiration of 
the specified time, the film shall be removed, dried and weighed immediately. 

(f) 'Resistance to Blocking.- Two speci~ens of the material 
shall be placed on a smooth, hard, plane surface, and on top of theee plies shall 
be placed a resilient pad pressed ddwn wi~n such a weight as to produce a pressure 
o£ three pounds per square inch. I£ a heat sealing medium is applied to one of 
the surfaces of the roaterial, these heat seals~ble aurfaces shall face each other 
during this test. This assenbly shall be stored in an oven maintained at a 
constant temperature of 150~F + 3° (65.6oC ± 1.?~), and shall be removed at the 
end of 24 hours and allowed to~cool to rnom temperature. The ~eeight an3 pad 
shall then be re~oved snd an attempt made to separate the two plies. In case 
the two plies separate readily, no further test is necessary. If there ia visual 
evidence of darnage to the surface of either or both £ilms, moisture vapor trans- 
mission rate and bursting strength t ests shall be made on specimens s.ubjected 
to blocking test. 

(g) Tear Strer~;th.- Tear strength shall be determined in 
accordance with ASTM D689-42T at ?7°F ± 5° (25°C + 2.8°). Average of values of 6 
tests eaah in machine direction and cross direction ahall be not less tha.n the 
specified minimum. 	 ~ 

(h) Hydrolysis Test.- a sample of the film shall be placed in 
a suitable glass tube. 2'he tube aontaining the sample shall then be connected 
to a source of air having a relative humi3ity of 85-95 per cent, and an a~r-flow 
rate establishbd sufficient to provide complete change of air within the tube 
5-ZO times per hour. The tube cantaining the sample shall be iaunersed in a con- 
stant-temperature bath maintained at 150oF + 3° (65.6°C + 1.7°). Outgoiqg air 
from the tube shall be psssed through distiIled water containing methyl-orange 
as an ir~d~icato~. A color change of the indicator after 24 hours of test shuws 
acid development. 	 ~ 

~~, ~ 

~ 
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