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AERONAUTICAL MATERIAL SPECiFICATION AMS; 3420 A 
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29 VNeat 39th $tr~et 	 laaued 3-1_42 
New York City 	 Re~;9ed 11-1~4~ 
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1. ACKNO(iYLEDG~NP: A vendor shall mention this specification numbe"r and ite 
reviaion letter in all quotations and ~hen ~ckno~ledging purchaee orders. 

2. FORMs The lorm ahall be grnnular and in suitnble particle si.zes as required. 
I4 desired, it ~all be impregna,ted ~i.th cobalt ahloride for the gurpose of 
indicating the degree of saturation. 

3. Q~RAI~3: 

Grade D- Through ~6 - On ~18 aieve~ Indicator Type 
(3re~de E - .On #45 eieve, Plain Type 
arade F On ~45 si eve ~ Indi Qat or Type 

Qny combination o! the above gradee may be blendea together in proportione as 
apecilied by the purchaser~ provided ~he quantitp o! the indicator types con. 
atituting the blend shall not be les~s than 25~ of the phole. 

4. COMPOSITION: 

a. drade E shall be silica gel containing not less than 99.6~ siliae (Si0 2 ) on 
a dry basis. 

b, drade D snd F shall be siliaa gel (99.6~ minimum 3i02) impregnated r ►ith a 
maaimum o! 1.5 pounds of;e~nhydrous cobalt chloride (CoCl 2 } per 100 pounda oi 
tin3.shed mater'iel on a drya~eight basis. These grades shall have characteristic 
colors when in equilibrium W3.th atmosgherea of varying relative humiditiea and 
shall match the colors shown on color chart Aer~nauticaL Stand~,x~d AS 167 ior 
the specitied humidities of 0, 20~ 40~ and 60 per cent a+. 77~F ± 5 (25~C±2.8). 

5. Ii~QUIREMENPS: The material na shipped shnll mest the following detailed 
requirements: 

a. T'he material shall be non-deliquesaent. 

b. The material shall a~dsorb moisture by physical means alone eacept Por the 
eifect o! the cobalt chloride used !or impregnation. 

c. The •ater content ot the activated material shall not exaeed the Po1lo~ing: 

Grade 	 Water Co~rteat ~ By 9Peight 

~ 	 6.00 
D ~ ~ 	 6.75 

d. Water Vapor A$surption cnpaaitiee of the reapective grades o!'material when 
in equilibri qm ~ith the relative hu~aidities indiaated, snd as determined by the 
test procedure desaribed in paragrsph 6b.~.she~11 be.not lesa than the lollowing: 
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. ~later Qnpor Ad.sorption 
Reletive Humidit~ (irade rades D 	F 

~ ~ by  weight ~ by ~eight  

10 5.7g 4.~5 
20 11.00 8.28 
40 21,?5 18.28 
60 28.00, 27.5~ 
80 81.25 32.78 
100 33.~0 84.00 

e. Sieve Analyses oi the respeative gradea ot naterial, elter 150 grem 
samplea have been shaken lor.ezaatly 3~idnutes in a si:eve shaker equivaleat 
to the YV. S. Tyler xo-Tap machine, shall be aa follows; the sieve numbers 
reter to U. S. Standard sieves: 	' 

arade D 	(iradea E ~ F 
~ by *eight ~ bp weight 

Through 0.2fi5 inah opening retai.ned on ~6 	2.0 max 
Through ~{6, retain~ed on #12 	 55,0 mta 
Through ,~12 ~ ret ain~e d on #18 	 19.0 mi.n 
Through ~18 	 3.5 me~a 
Through,~20 	 0.5 max 	~ 
Retained on 1.060 inab opening 	 0.0 
Through 1.060 inch opening., retea.ned on ~f645 	 96.0 min 
Through ~45 	 4.0 maz 	 `~'-` 

!. Pnrtiale Strength ot the respective grades o! materisl, as determined by 
the test procedure described in paragraph 6 a.~ shall be as tollows: 	 , 

. 	 (~rade D 	(~radea ~ & F 
, 	 ~ 	~ by wei ght ~ by weight 

Through ~80 sieve 	 2.0 msz 	------ 	 . 
Through ~200 aieve 	 . 	 _-----. 	0.8 maa 

6. TEST PROCEDUI2E4: 

s. Partiale S-trength Tea~.- 

(1) For Gr~de D On].y.- 

(a) The material to be teated shall firat be subjected +o the particl 
size analysis as deacribed in paragraph 5d. Material retaiaed on the #18 and 
coarser aievea ahall be used !or particle strength test. Miz thoroughly snd 
~eig6 e representntive 50'-5 g. samp].e to within~0.2 g. Thia sample together 
with five copper disas, eaah equivalerrt in weight and size to a U. S, penny 
ahall be plsaed on a~18 aieve, eight inches in diameter. 

(b) Thia aieve shall be fitted with a tigh~t cover and nested ~ith 
a#30 sieve and paa, Thia assemblp sh~ll be fitted within the framework oi 
a etsndard W. S. Tyler Ro Tap Testing Sieve Shaker (or equivalent) direotly 
conneated to a motor with a speed o4 1725 revolutions per minute~ and the 
machine operated !or 15 minutes. 

b 
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(c) Atter the shaking operation the mnterisl in the retaining pan 
shall be ~eighed and the weight of this fract.ivn referred to ~he tot al weight 
oi the recovered material to obtai.n the calculated figure termed "Per Cent 
Thru ~30 Sieve" in pare,graph 5e. The weighing equipmeat to be used for the 
abvve purpose attould be accurate to Wit.hia 0.1 g. The test made must be re- 
peated beginning with ~he partiale siae analysis i! the sum of the weighta of 
the materiel in the sieve and pan assembly atter the shaking operation is lesa 
than 95~ or more tban 105f ot the actual wei.ght o! the origi.nal semple used in 
the particle strength teat. Excaea weight, atter any screening operation, is 
usually due to water adsorpt;~on and is best avoided by bringfng the sample to 
appr~zimate equilibrium wii:li the atmosphere e! the room before starting th~a te 

(2) For arades.E and F Onlp.- 

(a) The materiel to be tested shall lirst be subjected to the particle 
sise analysis as described in paragraph 5d. Materi~l reta.insd on the ~45 sieye 
sha11 be used !or partiele strength test. A repreaen~ative 50 ± S g. sample 
ahall be weighed to within±0.2 g. This sample together ar?th five copper disca, 
eaah equivalent in weight and size to a U. S. penriy. shall be placed on a~45 
eiev~, eight inches in diameter. 	 ~ 	 ~ 

{b) This sieve shall be fitted with a tight covar and nested w~.th a 
~200 sieve, and a retaining p~n. This assembly sball be Pitted within the 
framework oP a st andard GD. S. Tyler Ro~Tap Testing Sieve S ►aaker (or equivalent) 
direbtly connected to a motor arith a speed oP 1725 revolutions per minate end 
the machine operated for 15 minutes. 

(c) Atter th» shaking operati.on the materisl in the retsining pan shn~ll 
be weighed and the ~eight of this fraction rePerred to the total weight of the 
recavered material to ohtain~the calcalated Pi~ure termed "~er Cent T?sru #.200 
Sieve" in paragraph 5e. The weighing equipment to be used 4or the above pu~pose 
should be sccurate to Within 0.1 g. The test made must be repeated begirining 
wi~th the parti.cle size analysis i! the sum ot the weighte o4 the material ir_ the 
sieve and nan assembly siter the shaking operation is leas than 95~ or more tha 
105~ of the actual v►eight ot the original sample used Por the parta.cle strength 
test. Ezcass Weight, after any screen~.ng operetion, is usu~llp d~ae to water 
adsorptiori anc~ is best avoided by bringing the sample to approximate equilibrium 
wi.th the atmosphere o? the r~om before start~ng the test. 

b. Water Vapor Adsorption Capacity.- 

(1) Apparatus and ~peration,- 5iz g].ass sa.tarator bottles~ of at least 
500 ml. capacity and with petti.coat bubhlers, sha11 be arranged as per ~'ig. 1. 
Air from a floavmeter, capable oi measuring 3- 5 liters of air per mi.nute, is 
passed thru the saturator bottlea, which sha~l contain one-third to one-half 
their volume oP a solution of sulphuric acid oi a concentration requi.red to 
give the desi.red relative humidity (see table belovt). The air lrom the sst~ar.. 
ator bottles sha1,7..be passed tliru a~.ist trap. which c~n be an ~rdinarv drying 
tube or c~].inder, approxim~tely 1,5" in diameter, ei4ht to nine inches hig'h 
packed with glass wool. The air then shall be.passed thxu the ads~rFtivn bulh~ 
which can. be  a cylindrical bulb with a llat bott om and a srort tubular arm and 
e, ground glass top with a tubular opening ~or the air to pass. (See Figure 2 
f or accept able equipmeirt .) 
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3indlar set~e of thia npparatae ehnll be used to make deterffine.tione 
aimult aneously Por rel~stive hu~dities ot 10,..20~ 40, 60~ 80~ and l00 per cent 
at room temperature 77 - 86°F (25 - 30°C). Any temperature chan.ge during a 
test shall b~ less than ± 2°F. 

Re].ative Hunddity Solutiane 
Per Cer~ 

Solu~i~~; 	 Per Cent by 4Peight 	Relative Humidity at 79..~',~' 

H2 SO4  64.7 	~ 10 

H~ SO4  5E1.2 20 

H2SO4  47.8 40 

H2SO4  38.4 60 

H2 SO4  26.4 80 

H2 0 100.0 100 

(2) Proaedure.- tNeight 5-10 grams ot gel, weighed to the nearest milligram~ 
izrto e t ared adaorption bulb. The material shall not be eaposed to the air 
any more than ie neaesse►ry for handling. Alter making e tight rubber connection 
to the eait arm of the mist trap, adjust the air pressure control to give the 	~ 
desired 4= 0.5 litera per minute. Atter three hours~ weigh the adaorption 
bulb quickly and repeat the we9.ghings until two succesai.ve weighings, approximat.aly 
one hour apart, show a weight' variation not ezceeding 10 milligrams. Gener~lly 
the ge~mple weight inarease will reach a maximum and then decrease slightly betore 
it reaches constaxrt weight. The grain in veight divided by the original weight 
of the material, multiplied by 100, will give the percent age by wezght o! water 
vapor that the material will hold in equilibrium with air of relative humi.dity 
attaine8 in the eaturators. The attained relative humidity in the saturatore 
shall be determined on the exit end solutions after the gel has come to 
equilibrium. 

c. Water Conterit.-~ 

(].) Prncedure.. Weigh accurately 3-4 grams af gel into a silica crucible, 
cover ~nd i~a,ediately place into cool electric furnace. Within one hour bring 
the te~nperature to bright red heat~ about 1780°F (960°C). Remove the cover 
lid trom crucible and continue to heat crucible 4or 1/2 to 3/4 hour. Remove 
crucible Prom.furnace and place in a desiccator for 1/2 hour to aool before 
weighir_g. 

Calculate water cozrtent as f ollows: 

Loss ir_ Wetgh$ 	 g. 100 3~ water cor_ter_t. rigina we~ ~._ t o7 sam`pfe 
7. _PACi{AJIRiG: 	 ~ 

a. Grade D shall be turn?shed i_n bulk unless o±herwi.se specified. 
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b. Grades $ and F shall be Purni.shed i.n 5 gram, 1 ounce, 2 ounce, 4 ounce, 
8 oun~ce, 16 ounce and 5 pound baga unleas otheraise speci4ied. The bags shall 
be substar_tially dust-proof, which shall be aacomplished by means of a paper 
lining or other suit able means which will not materi ally ret ard the rate of 
adsorption ot water vapor by. the contained dehpdrating agen~E. 

8. PACKING: ~v 

~, 

a. Domeatic Shipmeirts.• IInless otherwise specilied, all grades shall be 
Fncked in 25-pound, or 100_n~und metal cnnta3:ners. 	. 

(lj Twenty_tive poanas or less, shell be packed i.n tive-gallon aquare 
c~ns made ~r~m chemicallg treated steel or b].~ek plate~ cnated on the-inside 
and o~~tside with a baked-on,enamel~ top fitted With multiple lriction opening 
and ping, top ana bott^m d atile seamed and doped, si de seams doped~ entire can 
made from 30 gauge plate or; altern~telp~ in tive_gallon cans made from 107 
pounds basis weight special coated manufacturers terneplate, all seams soldered~ 
top ~itted with multiple triction opening and plug. 	 ' 

The five gallon cans shall be packed in co~nercial corrtainera ao 
conatructed as to inaure acceptanae by common or other carrier 4or sate trans- 
portation at the ].oWest rate to the poi~t ~Y delivery. ~ach co~tainer shall 
comply with the requirements of the Consnlidated Freight Classi4icetion Rules 
in. efPect at the time.of shipment and shall.be able to wi.thstand storage, re- 
handling~ and reshipment without the neceasi.ty of repacking. 

(2) Qn,e-hundred-pound (nrnhinal size) metal containers shall be of the 
bolted r{ng style With welded aide seam~ fall open head~ closure fi.tted with 
rubher gasket, and ahal~ comply with the requi .rements o! ICC.Specifi~cation 
37-~. l~o ov~rpacting i8 r~.quired. 

b. Overaeae Shipments.- Unieas other~Fi.se specifisd, a11 typea shsll be packed 
1ri 25-pound~ or 100-poand m~A1 cont ainers. 

(1) Trrenty-tiye pounde or Ieee of material shall be packed in a five~ 
~a1Zon 1ug eover style coritninor ~i,th wel8ed side aeam, closure fitted r ►ith 
rubber gaeket~ a~d ~~lping r'i~bb tbe req qir~nerita ~o! ICC Specili~ation 37_1?. 
No overpnalt~.ng 3: g  required, 

(2) One-huxaflrec3.p~und (nominal size) n~+ta}. co~tainers ahall be of the 
bolted riag sty,le with velded side seam,.lu].1 open head, closure ~litted with 
rubber gasket and ghall aomplp with the reQUiremeats of ICC Specifica+ion 37-D. 
No ~verpsQking ie required. 

9. MARK[N(~: ~he lolloaing n~.rki~g shall be conapicuoua on each shipping coritainer 
~ c~e~iTdrating age~. 	. 

DEHYDRATING A(#~NP 
3pe ~i f i aati on AD63 3420 
(}rade 
ATet eig t 
arose Nei~~fi'~^lb 	oz 
Manutacturer e N'~e~me or ra~de —Mark 
Purcheae Order Nuffiber 
Date oi (Shipment) 
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10. REPORTS: Unlese otheroviee speciiied.~ the manufaaturer shall supply three copies 
oP s notarized report of the composition_ and the quantitative resulte oP tegta 
on the batch ot materiel from Which the order was .*illed. Thas report shall 
i.nclude the gurchase order number~ materie ►1 apecification number~ n:et quantity, 
and date of shipment. 	~ 	. 

11. AP.PRWAL: 

a. A manu4acturer ahall supply samplea !or approval when reqveeted by the 
purchaser. 

b. For purposes nP anm~li~g, where requested by the Purchaesr, each Rhipment 
shall be eppnrtioned by the vendor inte lote a~ 5000 pounds each (an~ tinal 
Praction o! less than 5000 pounde shall be consi dered ~ne lot). Three one 
pound sawples of each l~t ahall be compoaited Prom representative samples taken 
lrom ten per ce:rt (10~') o! the shipping contafnera comprising each lot. The 
three one pound samples shall be used Ae Po11oWS: 

(1) One for the nurahaser. 
~Z~ OY16 f03' 'F~]e V@T~OI'~ 

(3) One to be he~.d by the purchaser !or 90 days to be uaed 
tar referee teste in caee o! dispute, 

12. REJECI'IGNS: 

~ e~. Failure o! the materiel to conf orm to any one ot the requiremerite o! this 
specification shall be ceuse Por rejection of the materiel which fails to 
comply. If, in the opinion ot the vendor, the lailure wae due to faulty 
test methoda~ the test may be repested on the vendor's *Rtained sample. 

b. In case of inaonaistenciee of results, the test shall be repeated on the 
purahaser's retained sample. Failure of any two of the three satnples to 
meet the requirements sh all be cause ior final rejection of t~e lots represex~- 
ted. Materisl which hes been rejected may be reporked to correct the de,tects 
and reeubmitted tor ncceptance. Betore resubmi.tting~ tull particulars con- 
cerning the previous rejection and the action taken to correct the d.electa 
lound in the ~riginal ahall be farnished the purcheaer. A vendor ahsll pny 
ell transportation charges on reiected mnterial. 

N(7TE. SI~?LAR SPECI~'7CATI~N: Army-Navp Aeronautical AN-D~6 ie liated for infor- 
met on only an a al nnt be c~nst rued as an acceptable niternate unlesa al~ 
requiremente ~f this AM3 are met. 
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