
'oi`,°.; r ~~ 
~- E'.. c 

22E$~~  ° o o,~ 
=V O 

~ ou~ `oo 
Q ~ ~ Y o ~ ~ 
°o~•~ o ~•-w 

~~_~ ~ Q_s 
E ~'; ~ 

~EZo 
woEc 
uoE~o ~o U° oo»o 
$~=~ 
~~~~ 
o~ve 
o^~~ 

$~g` 
~~ v " u 
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Copyriqhf 1949 by Soci~fy o( Aufomotive Enqineers, Inc. v►~~red ~~ u.s.~. 

;~ . ~ 

~ AEROHAUTICAL MATERIAL SPECIFICATION AMS 3610 B~ 
Society of Automotive Engineers, Inc. 

'~ west 39t}~ $tteet 	 lasued 3-1-42 
New York City 	 Reviaed 2-1-4~9 

BARRIER i:11~T~'~I9L, ~ATE~ VAPOR RESISTANT, FL~~''IBLE, TRAI?SPARE~TT 

1. ACK?~0",'LEDG;vL~n?T; A vendor shall mention this specification number and its revision 
etter in all quotations and when aclrn.otivledging purchase orders. 

2. 2JIATERI~Lt ~e material shall be a transpaxent, flexible, moisture resistant, sheet 
consist ng of one or more plies. . 

3. APPLICATIONt Primarily for envelopes or bags for encloaing aircraft engines, 
accessories, and spare parts when desiccated for shipment or storage. 

4. T~CH?~TICAL 1~QUIREI~~NTS : 

4.1 ;~later Vapor Transmission Rate: The water vapor transmission rate of the sheet 
s a not excee 0.3 gram o water per 100 squaxe inches per 24 hours, when 
deterMined in accordance with 5.1. 

4.2 Heat Sealability and Seal 3trength= The material shall be capable of being heat 
~ sea e y conmercia y avai a e sealing equiptnent to f orm a seal~ whose watsr vapc2~ 

transmissioal rate is not greater than tnat specified in 4.1. The seal shall be 
capable o~' withstanding static load of not less than 2 pounds per inch length of 
seam, tivhen tested in accordance with 5.2. 

4.3 Corrosions There shall be no evidence of corrosion on steel a nd aluminum panels 
~ w ei-F n~es~ted in accordance with 5.3. 

4.4 Resistance to Blocking: The ma.terial shall not blook at a temperature of 150 F 
+ , v~r en es e in accordance with 5.4. 

4,5 Impact Resistance: The impact resistance of the sheet shall be such that no 
~ rupture occurs at less than a 25-inch d rop at 77 F_ 5 and 5-inch drop at 0 F 

+ 3, :rhen tested in accordance with 5.5. 

4.6 Tear Strength= lhe tear strength of the sheet in e ach principal direction 

s z~al~Te-n~less than 55 grams; when determined in ~.ccordance with 5.6. 

4.7 Flarrunabilityt If ignited, the sheet shall burn out within an area not exceeding 
square inc es when tested inaccordance r ,rith 5.7. , 

4.8 Oil Resistances After ha~ing been iirunersed in aircraft engine lubricating oil, 

1 Grade 	or 120, for 24 hours at 150 F+ 2, the material sha.11 have a water 

~v vapor transmission rate not higher than that specified in 4.1. This exp osure 
shall not appreciably lawer the physical properties of the material. 
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4.;9 Transparency; The finished sheet (lamina.ted if necessary to meet requirements 
speci ie erein~ shall be of such transparency that ten-point type (letters 
0.138-in. high) held at 18 inches and at any a ngle up to 60 degrees behind the 
film shall be clearly legible: 

5~ TEST PROCEDURESs 

5.1 i'Vater Vapor Transmission Rate: 

5.1.1 Humidity Cabinet= The humidity cabinet for this tiest shall be the General Foods 
Wa er Yapor Tran.smission Cabinet or the equivalent. The ~abinet shall provide 
3~~ative humidity of 90°a + 2 at 100 F-+ 0.5, with no condensation on the.test 
dishes or in the space in wFiich tr.e dishes are placed. Circulation over the 
test disnes shall be negligible. 	~ 

5.1.2. Test-D~.shes and Brass Templatet The test dishes and brass template shall.be 
ma e as shotivn in _. igure , or e the equivalent. 	~ 

5.1.3 Specimens As Received~. Two representative samples of the film, each 6 in. squarE 
s 	e se ec e. 	our equidistant parallel folds shall be placed in each 
squaxe by alternating the direction of folding on each successive fold so t hat 
the apex of each successive fold is facing an'opposite side of the sheet, in 
accordion atyle. The folded square shall then be creased by plr~cing $ be~areen t~sro 
6 x,10 in. ~Iat, rigid plates and apglying a total weight of 36 lb (6 lb per in. 
o£ lengtr of fold) for one minute. The center of gravity of the weight shall 
be over t'~e center of the sample. The squares shall b e opened and the folding 
and creasing under vreight repeated, making the second series of four folds 
perpendicular to'the original folds. A circular specimen shall then be cut 
from the canter of the creased square< 

5.1.3.1 Heat Sealed Specimens: Four representati~ve samples of the film, each 4 x 6 in. 
~ 	sia 	e se~ec e. wo samples aro then heat sealed ~.long the 6 in. length. 

. 	in a fin t ype seal approximately 1 in. wide~ made in accordance with good 
commercial practice and otherwise meeting tlze requirsments of 4.2. Tavo such 
samp~es are prepared and allowed to rest, after forrnatiQn of the seals for 
not l~ss than 24 hours at room t emperature, bef'ore testing. A airculs,r 
specimen shal]. be cut from each sample so that the joint of the seal ~'alls on 
a.diameter of tl^.~ specimen. Thesa specimens axe tested with the fin on the 
external surface of the test dish assembly. 	 ~ 

5o1m3~2 Specimens After ~il Resistance Tests Two samples after treatment as•direct,ed 
~ 	in . s a 	e vripe c ean. o~oi~and a circular specimen cut from:each. 

5.1.4 Procedure: 

5.1.4.1 A 50-ml.beaker shall be filled with 8-mesh anhydrous calc'ium chloride. 
(minimum 96/ as CaC12 ) and then emptied into a thoroughly cleaned test dish. 
The calcium chloride shall be spread evenly over the bottom surface of the 
dish and the test specimens placed over the calcium c hloride, concentric with 
the rim o£ the dish. The brass template (Figure 1) shall be caxefully placed 
over the specimen, t akir~ car•e to have the template centralized.with respect 
to the dish.top, before allowi.ng  it to come into coxitact with the speci.men. 

~ 

, 

~ - 
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5.1.4.2 A wax mi.;ture consisting of 60~1 amorphous v~» and 40?; paraffin wax shall be 
heated in a porcelain casserole to~at least 212 Fo It shall t hen be poured 
through a 2~mesh screen to remove any large pieces of Poreign matter that 
may be in the wax. 

5.1.4.3 The we~x mixture shall be poured into the annular space betvreen the templ~te 
and the r'im of t he test dish, £illing this sp&ce appro:timately flush with t~e 
top of the tiemplate. The dish shall then be cooled to harden the wax~suffi- 
ciently so that the template can be removed. Care shall be taken rict to cool 
the dish so long as to make the tivax hard and brittle. mhe te:nplate shall be 
removecl.by inserting a screw driver under an ear of the template and giving 
a sligIit ttvist, tending to press the wa,Y against the dish and at the same time 
raising the template. This shall be done on three ears of the templa te. Any 
diffic~:lty experienced in e:itracting the template from the dish can be over_ 
come by first rubbing the edge of the te~plate with vaseline before pouring 
t he ~aax . 

5.1.4.4 APter the template h~s been removed, t he assembly shall be inspected for loose 
pieces of wax, ete., and examined i'or flaws in t he seal. It shall t hen be. 
conditioned in the humidity cabinet as follrnvs, according to the con-stri~.etion 
of the material being tested, any surface coating 0.001 in. or more in t hick- 
ness being considered a ply, but no lamin.ate bein~ considered a ply: material 
of one or two plies, 24 hours; material of three or rr;ore plies, 48 hours. 
Assemblies shall then be removed from the humidity cabinet, cooled to room 
temperature in a suitable desiccator containing ~z:ihydruus calcium chloride or 
its equivalent, and woighed on an a nalytical balance. The assembly sh ail then. 
~be replaced in the huraidity cabinet for a period of 68 hours, removed; cooled 
as before~and reweighed. ~rhe cycle o£ exposure in t he humidity cabinet, cool- 
ing and tiveigh'in~ shall be repea~ed at interv.als of 24 hours thereafter until 
two consecutive weighing~ indicate that a practically constant rate of 
mbisture transmission ?ias been attained. 

5.1.4.5 The unit of moisture transmission shall be grams oi' moisture per 100 sc}uare 
inches of area per 24 hours, and shall be calcizlated as follows: 

~ 
Transmission rate = (ti~IZ  - ~TIl ) x 2400 

T x A 

~Phere : 

VPl  ~ weight~ (in E,rams ) bef'ore e;~ osure period 

~rV2  = weight (in grams) after e=~pos~ire period 

T = exposure period (in hours~ 

A= area (in square inches) of openino 

-~ 
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5.1.4.6 Test results on the three types of specimens shall be averaged separately. 
In case of a variance greater than 20~ in either sealed, f olded, or oil 
immersed specimens, a duplicate set o£ tests shall be run to deterrnine yvhether 
this difference is due to an error in the procedure or to non-uniformity of 
sheet. 

5.2 Seal Strengthc Each specimen stiall b e prepared by heat sealing two 1-in. wide 
s rips, ~i 	a lap of appro:iir~tely 1 in., the seal being across the ~vidth of the 

~' specimen and in a plane perpendi~ular to the~ piane•. of .the~ rema.inder. of: ~he 
specimen. 3pecimens shall be allowed to rest, af~er~formation of the. ,.seals, for 
not less than 24 hours at room temperatura before testing. Specimens shall be, 
clamped in the jaws of testing apparatus, wit2i seal~midway between jaws. anc~~.line ~ 
of $eal perpendicular to~directian of~load.,.Eaph seal shall withstand a load.o~ 
2 lb for one hour at 77 F~+ 5, without separation of more than 1/4-in. oc.aurring at s

eam line. Failure of any_ of aix apecimens to withstand, such `loading .sha3.l be_ cause 2'ar . re~ection~,o~ ma,terial.. 
5.3 Corrosion Testf Polished aluminum and lonr carbon steel panels each 1~16 x 2 
~ x in., s a be packaged individually using a closely f itt~ng envelope.fabricated 

of the barrier material. After.i~sertion of the panels, the excess air shall be 
remaved from each envelope and the envelopes closed by heat sealing. The resulting 
containers shall be placed horizontally in an oven on a flat surface to give 
maximwn contact area between the material and the panel. After heating for 48 
hours at 150 g+ 2, the panels ~hall be examined for corrosion and staining. 
Failure is defined as any corrosion or staining in excess of that which can be 
rubbed off witn a clean cotton cl~th. 

5.4 Resistance to ~lockings~ Two 4 x 4-in. specimens of the material shall b e placed 
ace o ace on a smooth, hard, flat surface. A 2 x 2-in. resilient pad of 1~8-in. 

cork'board shall be centered on top of the speci.mens and a flat bottom 12-1b weight 
having a 2 x 2.-in. base, shall be placed.on the pad. The assembly shall be placed 
in an oven maintained at 150 F+ 2. Af`ter 24 hours the weight shall be removed 
and the specimens allovTed to co~ for 4 ho~ars 'at room temperature. Fai2ure is 
defined an any visual evidence of inechanical clams~,~e to the surfaces after separ- 
ation. 

.5 Impact Resistancet A specimen~of the shset shall be tautly and uniformly clamped 
~ in.a or zon a position not less than 3 in. above the supporting plane by means 

of two concentric rings having tivell rounded edges, the inside diameter of~the 
inner ring being not less than 3-in. A steel ball 1-in. in dia.meter and weighing 
approximately 67 grams shall be suspended above the specimen over the center of 
~he inner ring a t the specified height. The b~ll shall b e dropped on t he specimen 
and inspection made to d etermine if~.nupture has occurred. A fresh portion of the 
sheet shall be used for each drop regardless of the effect of the previous drop. 
The material s,hall successfully pass drops on each of three successive samples, 
or on £our samples from a lot of five. This test shall be conducted at 77 F f 5. 
The test conducted at 0 F+ 3 shall be made as directed above, except that the 
entire app~,ratus, including steel ball and dropping arrungement, shall be held 
at this temperature. 

.6 `~eer ~;trengths Tear strength shall be determined at 77 F+ 5 in a~ccordance with 
A~~ Averages of values of six tests each in ma.cFiine dir~ction and cross 
direction shall be not less than the specified minimum. 

~ ~ 

~ 
_ 	,, 
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5.7 Fla~mability; A specimen of sheet in the forn of a circle ha.ving a 7-in. diameter, 
or square o equivalent area, shall be tautly fastened to a circular or square 
frame and supported in a horizontal position not less than 6-in. above the s~pport- 
ing plane, in a location free from draughts. Upon the center oP t he specimen shall 
be placed a piece of cotton weighing 0.5 gram, rolled into a ball approximately 
1~2-in. in diameter, and vretted tivith 1-ml of ethyl alcohol delivered by a,pipette. 
The alcohol-wetted ba11 shall be ignited immediately thereafter. When a 11 fire 
is out, the area of the hole, in square inches, shall be determined in any ~ 
convenient m~nner. The average burned-out area shall_be determined ~'oi~ ~ot less~ 
than six specimens. 

6. ~UALITYt N,aterial shal'1 be uniform in quality a nd condition, c~ean, and fre.e from 
or~eign materials and from defects detrimental to fabrication or to performance 

of. ~oarts. 

7. REPORTS : —._-.— 

?.1 Unless otherwise specifiPd, the vendor of material shall furnish with e~,ch 
shipment three copies of a riotarized report stating that the material meets the 
requirements of tnis specification. The report shall include the purchase order 
number, material specificati.on number, vendor~s iden~ification, size, q.uantity, 
date of manufacture. 

7.2 IInless othervaise specified, the vendor of finished or semi-finished parts shall ~ 
~ furnish vrith each ship-~~nt t~ree copiPs of a notarized re~ort shorring the purchase 

order number, material specificat?on nurnber, contractor or other direct supplier 
of materiaY, ~art number, and quantity. :~`lhen material for making parts is pro- 
duced or purcnased by the parts vendor, ths.t vendor shall inspect each lot of 
riaterial to determine conforrnance to the requi.rements of the specification, and 
shall inolude in the report a certification that.the material conforms, or shall 
include copies of laboratory reports shotiving the results of tests to d etermine 
conformance. 

8. PACKAGING: Unless.otherwise specified, the m~terial shall be supplied on rolls 
o~T~ e specified width. ~:Vhen specified as flat cut stock, it shall b e wre.pped 
completely in clean paper. All rolls and flat stock shall be packed in exterior 
container of' suitable strength and rigidity to prevent damage to edges of the 
material. 	 . 

9. IDE?~?TIrICATION: The follo~~ring Marking shall appear on the top and on one end or 
si e o° each s ipping contai_ner: 

BAI~RIE'R 1.T~TE~IAL, Z~TATER VAPOR RESISTAT?T, FLBXIBLE, TRANSPA~NT 
Ai~~~S 3 610B 	 • 
Z-~_1T SEALIIdG TE',g'ERATT?~ RAl~'GE 
'7IDT H 
L?~?~?GTH IF FLAT ST~ETS AR~ ~7?2TJISHED 
QROS S Z"PE I GHT 	 - 	- - 
PURCHASr ORDER I~ITTP~~ER 
DATE OF ~`LANUFACT??RF 
P~7A~TU^:'~CTii'_~~ ► S IDET?TII'IC,ATIQZI 	 ' 

10~ ~PPDO~TkLt A vencior shall not suaply r:iaterial until samples have been approved by 
ti e ourc aser. 1lfter sucn approval, materials and methods of manufacture sha11 
not be chan~ed tivithout purchaser f s perMission. Results of tests on incoming 
shipments shall be essentially equgl ~o those on the approved samples. 

-- — -- 	---- _ ,~ 
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