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AERONAUTICAL 
	

AMS 3691 
MATERIAL SPECIFICATIONS 	 ,~.~.~ 1-15-ho 
iOCItTr Of AUTOMOTIV~ ~NOINQlR8. Ina. 	486 L~xinpton Av~. , N~w York 17, N.Y. Revls~d 

P.DIiCSIV}~ COP~IPOITr1~~ Ll'OXY 
A4euiwn Tenraera,ture l~pplication 

l. 11CKNO~~TL~DGNICNT: A v~nd_or shall mention this sPecification number in all 
quota.tions fand t•rhen a.cknoti~led~in~ purchase orclers. 

2. FORI~I: The acLhesive sYialJ_ cont~,in an epoxy resin a.s the basic in~redient. It 
sha11 consist oi t~~o cor:iponents; ~,.n epo~cy resin base and a hardener. Fillers 
and modifiers n~a.y be incluc~eu. in either cor.:ponent. 

3. !'~PPLIC~-1TION: 11ri acu~esive i'or non-structural. bonu.in ~; oi altuninur,~~ corrosion 
resistant steel~ brass~ anc~ r:~ny th.errnASet~tin f; plastics to themselves ~nci to 
each o~Lher. I~L is prir;arily intenuea as ~.n a.clh~sive ior electrical coircponents 
in devices operatirk; a.t tenrpera,tures not hi~her tlian c50 F. 

i~~. TECI~VICAI, R~~UIRi.A~~NTS: 

ZE.l Gener~a,l: 

~+.l.l Cu~: ti~;hen nii.xeu and cured in accorCiance witll manui'acturer's reco~rmiendation 
a.t not hi~her than 2UG F, i'orrt~.tla~;ion sha11 polyinerize to a uniform ma,terial. 
The ma.terial shall require less than 10 psi pressure on the bond suri'ace durin 
cure to achieve o~tinnun strengtiz. I~; snall reach its ultimate stren~th in not 
more than 4 nr at recormnendeu cure terr~perature. 

~+.1.2 Pot Life: A~laterial in lU0 g batches, when mixed in accordance with manufac- 
turer's reco~runendations~ sha11 have a useful pot life of not less than 1 E  hr 
w'rien ma.intainea at not hi~her than 75 I'. 

~-.1.3 Corrosion: The procluct sha11 not have a corrosive efiect on other materials 
when exposed to conditions normal.ly  encounterea in service. Discoloration 
of inet~1 sha11 not be considered objectionable. 

4.2 Properties: The product, t~~hen cured to obtain maximum properties, sha11 coniorm 
to the folloti~in~ requirements; tests shall be performed in accorci.ance with liste~ 
ASTNI . methods or as noted. Test specimens mr~,y be furnished by . the vendor or 
fabricatea by the user. The resul.ts shall be taken as the avera~;e value of not 
less than 5 sa.n7ples, except as other~aise speci~ied. 

~+.2.1 lldhesive Stmn~th: The material sha11 exhibit a minimum average tensile 
shear value of 2~000 psi when tested in accorclance with Note 1 and under 
each oi the i ollo~~in~; conditions : 

CoaYr~sht lg6o s►~ sea~w ot ~►utomotw~ [ns~n~~n. ~na 	 ~.i~~ i~ u. s. ~. 
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Conc~i~;ionin~; 
Trea~tment 	 Tim.e 	Ter,merature 	2'est Tezrper~zture 
~.s cured 	 1.~2 hr rnin 	75 la  -- 2 	 75 P' + 2 
l~s curca 	 1~2  hr riin 	-~7 I'' +~ 	-~5 I' + ~' 
As cureQ 	 1~~ hr r:Li.n 	?5U F~ 5 	 250 r~ 5 
Tiiezr~a.l Cyclin~ 	10 cycles 	See IJo~e 2 	75 F~~ 	~ 
Thertna,l P.~ing 	 200 hr 	See No~te 3 	77 r+ 2 
Therm~.7_ A~in~; 	 ~00 hr 	See T~Zo~;e 3 	250 F+~ 
[dater Immersion 	~00 hr 	See Tdote l+ 	75 F~~'_ 

Ptote l. Tests shall be conducted in accordance t~~ith ASThS D1UO2 -53T  with the followin~ 
r,_odifica,tions. Inaividual test pieces 1 x 5 x 1~~i in. ma.y be used in sa.r~tple 
prepara.tion. The rnetal sha11 be A1~.;S 50~,~~+ or equivalent steel. The tensil~ 
holclin~ fiYture shall allow sufiicient offset to account for the metal 
thickness, and ~through-pin holcling arrangement shall be a,11o~r~able when l~~ in. 
thick test pieces are used. The tes~ piece wiu.th sliall Ue 1 in. and tiie 
overlap area 0.5 sq inch. Bonding i'ixtures used ~hall ~ive identical pressure 
on the adhesive joint from batch to batch. Bonclin.g surface shall be ireshly 
san~.blasteu to obtain a uniT ormly rou t;izenec~ suri'ace ~;~zd s'_1a11 be thorou ;hly 
z•~a.Si1GCl wi~:h a. suitable solvent. 

I~Jote <?. Sai.rples shall be svbjected. to 10 thern~:~l c~cles in a.ir ~.s ciescribecl belo~~r ~.nd 
then tested at roorn temperature. Tir.;e ~.t t'.ie teirperature e;itrer~es si~all be 
ie~;L~.latec~ to + 5 rninutes. One cycle siZall consis~ o~ 1~2 i1r at -65 F+~', 
l~~ hr a~l; 75 I' +~~', 1~2 hr at 212 F-~- 2, and 1/2 hr at 75 F+ 2, The cycle 
may be extenaea during any 75F conditioning period. 	- 

ido~;° 3. ~~.mples shall be main~:ained a~: 250 F+ 5 in a circLtlatin~; ~.ir oven :Cor 
200 hr -i- 12, r~moved f'rom the oven, a,nd a_llowed to si,abilize at i,est 
ter,xper~.ture for not less than 2 hr before ~estin~. 	 , 

Tdote 1E. Samples sha11 be n;a.intained at 212 ~' -~- ^c in a tenrperature controlled~ 
circulatin~ u.istilled ~aater bath i'or 200 hr + 12~ removed i'rom the ba-t,h~ 
wiped dr~r, and allowed to s~:abilize ~,t roon ter7perature ior not less than 
2 hr bei'or~ testir~ at room temperature. 

~-.2.2 k~luid Resistance: The ma.terial shall be subjectec~ to ai-2-ethylhexyl sebacate 
+0.5~o plienothiazine, ASTNt Oil No. 3, anu. ASTI~I Re~erence Fuel B. 

ti~~eight ch~e, ;~, max 	 2.0 	 Note 5 

Idote 5. Seventeen samples shall be prep~.red by dip, spray, or brush cotztin~ bo~:h 
sides and all edges of one-ha1= o:C a tared stancla.rd ~lass microscope sliue 
taith a uniform, bubble -r ree film of aclhe sive 0. OU5 - 0. Oc0 in. thick. Thin 
sections on corners sha11 be acceptable. Samples shall be cured accor6.in ~ 
to manufac~:urer's recommendations, wei~hed accurately to + O.OU01 g, and the 
adnesive film wei~ht calculated. rive samples sha11 be subjected to each 
test fluid for 96 hr at 212 F+ 2. Two samples shall be a~ed for 96 hr at 
212 F-~- 2 in a circulating air oven. Thermal aged samples sha11 be cooled~ 
allowed to stabilize at 75 F in a desiccator, and weighed. Samples subjected 
to volatile solvents shall be cooled to 75 F in the solvent, removed from the 
solvent, ~~iped dry, and wei~hed immediately. S~mples subjected to non- 
volatile fluids sha11 be cooled to 75 F, ~shed free of excesa material with a 
suitable solvent, allowed to stabilize to a constant weight, and weighed 
immediately. The initial and final avera~e weight of samples exposed to each 
i'luid and to hot air sha11 be determined and the difference expressed as per- 
cent weight char~e. Results shall be recorded as the difference between the 
percent wei~ht chan~e of the air a~ed samples and the fluid aged samples. 
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