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Nine wrousht and three cast aluminum alloys wvre exposed to cow•er-
clal 90% H2q0 2 as manufactur~d and 90% H202 with 3 grams per liter chloride
ton and !- grens par liter nitrate ion added. Tho majority of the expo-
:,'-ai ,,cre of 6 riorthR duration, Sý.i of the specimern had to be rmoved

m:,a'. 'ne.y due to earere corrosion or rapid laterioration of the peroxide.
Evaiiation tests :Lncluded rechanical properties,• stress cerrosion, metal-
lopvnph'i. ex•vi4ation and chemical analy~es of the peroxide in arrder to
detotrýlne its detorioration. The presence of chaoride ior, was foiwd to
a.celeoatc corrosimo greatly in all of the alloys, Wrought alloys 525)
"-nd 3m3 'er found6 t be thK 'monrt crmpatible and B-2311 was the best
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TITRODUCTI0ON

The objective o.41 this investigeation was to determine the effects of
&'oncentratod hydrogen peroxide on the mechard.cal and corrosion properties
of selected structural aluminum alloys. Although procedures and materials
for stor'ing and h-:ndling hydrogen peroxide of this concentration were
omtlined in NAVAER 06-25-501, "Handbook for FMeld Handling of Concentrated
Hydrogen Peroxide", and oth-jr industrial manuals) it was felt that these
did not adequately rover the situations likely to be e icountered in ship-
baard 3e.-:ice. The anticipated size of the storage t. Ics desired was much
Larnr th,-a those cor.ntructed for ordinary usage and they would have to
conform to th't configuration of the ship in order to make maximum use of
available spacs. These re.airements called for the use of higher strength
:2ii; s_. than the comxercitlUy pure grsdes of almi,&am normally used for

rcntrtiners and transportation equipment. Th,. ----. eibility of contamination
wth srall uwcnts of chiLorIde is alWrs a possibility aboard ship and
It wn3 desired to study the effect of chloride ciýt~amination on the cor-

I on rato and detenn-ine aUlvable cofccntra~t03ons.
,re program was undertaken with the aid of the Special Projects

Ir~inch of the Food Mach'iery and Chemical Corporation who are currently
or-qaged J-n rpLsearc-h with high concentration peroxide* The preparation
of npicimena and metallur~ical evaluation was done at Cornell Aeronautical
!Aborator~j, Inc* and the lict-ýor-.de exposures and analyses were performed

)ry +,he alove corporation under subcontract.

?Znic wrought alloys and three cast alloys were selected for evalua-
ti on bascQ upon previous industrial experience with peroxide storage
tanr�, ind t'comm-ndations of the aluminum producers. The properties of
,*hý- allvs ure evaluated in the "an-recei7ed" condition and also as

weldin-nts. Stroessed specimens Wre included to determine the possibility
r'f Atref- corrosion effects. The specimons vere exposed for a maxirnun

I r'on•thz to 90% coiwiercial hydrogen peroxide with and without added
•, d ;e r ,ter e•m, xpctue they were- examined to deternene the typa and
...... of co•r~osion. Tensile tests on corroded specimens showed the

, týIlt of tho deterioratilm of mechanical properties due to expoiuro.
, recond of the peroxide con entration was maintained throughout th,"
t.••:tc t, dvternine the stahility of the sodjuýions in contact VIth the



TEST PROGRIM

The a.-oyi which were. evaluated were as follows:

-t Cast

1100-H4f1 5-254,H3i4 35,6

1 60-P-1 6363 -3 *.-3

)003-fýlI4 6061,.T6 B-2114

,5~-3i4 5086.-H34

The above afloys vere tested in the t as-received* condition. and, also

as weldmenta. The base-metal-velding-rod combinations used were as follows:

1100 with parent metal rod
1060 with parent metal rod

.1260: with, parent mts), rod

3003ý with parent metal rod

9)8 ih 5356

,65 2with parent metal -rod

5254 with parent metal rod

6363 With 4043 controlled* rod

6061 with '4043, controlled* rod

1260 cladding", with 1260 rod,
"ýAThe controlled 4043 welding rod was al'oyed using 99.99% pure a!,minum

and the finished rod contained 0.001% Cu aztid 0.024% Mn as impurities.

"•The 1260 cladding was obtained by machining away the' 506 core from
a one-inch thick plate as shown in Figure 1. C>

The original program called for exposure to two solutions: 90%
comrfOrciZ :-Ia.. O hv-wrogen peroxide and the sanee solution with, 20 ppmii
(parts per million) added chloride, Tests on the first group of welded

2
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aud unilded sheet alloy specimens exposed to the solution containing
the 20 ppm chloride had to be discontinued after a 24-hour exposure
because of rapid atrack on some -of the specimens and decomposition of
the solutitons. These specimens are shown in Figures 2, 3, and 4.

In order to arrive, at a more realistic concentration of the chloride
for a six-month exposure test, it, was decided to try sa- immersion tests
in 90%' I20'2 soUtions containing vrious amounts of chloride* Solutions

reprepared with 0,2 ~ ,8and .1-0, g -of chloride ion, per liter(multipl 'ig byL, 1.39converts these concentrations toppm+). Specimens

of two, of the alloys presently in use for peroxide storage, 1100 ,and 1260,
were exposed in these solutions for 7 days. Th results of these tests
are showu in Figures 5 and 6.

Based upon these re sults and a conference with, thk technical sponsor,
!t was decided to use a tet- solution of 90% H202 containing 3 'mg per
liter chloride ion and 4 mg per liter nitrate ion.. The. nitrate addition
was recomew1od by the peraoxde manufacturer as a stabilizer to reduce
decomposition of the peroxide due to minor contamination by the corrosion
productstt

Theawrought alloys were procured as -0N65-inch thick sheet and, the
casting alloys were, cast into plates 1/t inch thick by 9 inches by 9
inches in an iro tilt mold. All alloys and weldments were exposed in
bLoth the unstqessed ,,and stressed cond!tions. The unstressed specimens
'were used for tensile tests, subsequent to ..xposure to deteriine whether,
or not exposure to the corrosive environment resulted in a loss of
tensile strenth ,orductilty.ý A section of these specimens, was, also
Used for metallographtic, examination*

Stress corrosion tests were made by placing specimens in the
peroxide solutions while under stress. The unwelded sheet specimens
were bent to a 900 permanent bend over a smooth mandrel of a radius
which was slightly greater than the recoumended minimm bend radius for
the particular alloy. ýý The specimens were then sheared so that each leg
was 3-1/2 inches long,. After cleaning, the specimens were sprung into
glass clamps having, an internal span of 2-1/4 inches. The stressing was
performed immediately before exposing the specimens to the peroxide
solutions. Welded specimens were sprung into fixed deflection type glass
Jigs so that they were deformed an amount which would have produced a
stress equal to 751,of the yield strength of the unwelded material if the
material Was unifoiiily deformed. The heat effect of the welding process
caused the deformation to be non-uniforml and the maximum stress probably
was closer to the yield strength of the annealed material. Tha casting
alloys were stressed by inserting them inside of 1-inch dianeter heavy
walled glass cylinders and tightening a take-up nut through an angle which
was determined on calibration specimens using L-j4 strain gages. The
strmss corrosion jigs and specimens are shown in Figure 7.

3
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Five 'of the alloys,ý 56529, 52549, 50861, 6.363, and 6061, were given, a
sensitizing treatment by exposing, theu to 2150? for 30 days. Both
unwo2ded and welded specimens n's:..*9 exposed to this treatments. The welded
specimens were sensitized after welding. All sensitized specimens were 1
exposed in the stressed condition usihg the fixed deflection type of jig,.

In order to determine the effect of weld metal dilution, on •the
corrosion characteristics of the 1260 cladding on a 5086 alloy backirg,
a 1-inch thick plate was welded as shown in gure i . The 1-inch thick
material was, chosen because this was the thickness h•ich was recoernded
for the large tanks contemplated. The 5086 backing was machined off and
the O,060-inch thick welded eladding was exposed to the peroxide solutions.

Sloshing tests were conducted by fabricating rectangular containers.,
2-1/2 inches by 2-1/1 inches by 9 inches long, from all of the sheet
alloys except 5086. One end of each tank was welded with 6ontrolled i4043
rod and the remaining seems with parent metal. Two containers were. made:
from the 5086 plato clad with 1260- These tanks were welded with a 1260
seal bead backed up with several passes of 5356 alloy. One of these con-
tainers was purposely made with a, skip in the seal bead. The tanks were
mounted on a rocking platform which rocked through an angle of 300 at a I
frequency of 25 cycles per minute. The tanks contained 200 cc> of peroxidi
which was sufficient to fill them about half way.

The alloys ore carefully segregated during the exposure to the
peroxide solutions. Duplicate or triplicate specimens for a particular
testýwere sometimes grouped in one container and individual containers.
were provided for others. During the course of the exposure the con-
centration of the peroxide was determined at intervals and the solutior,replaced whenever the concentration dropped below 85%.

T IMSULTS AND DISCUSSION

General Appearance of Exposed Specimens

At the completion of,\the exposurea to the peroxide solutions,
representative specimens were photographed to record the extent of
corrosion. These photographs are shown in Figures 8 through 22. A
study of these photographs reveal several significant details. The
presence of chloride in concentrations as low as 3 mg per liter
(4.2 ppm) results in greatly accelerated corrosion in nearly all cases.
The -only exceptions being the two casting alloys B-214 and 3S in which
the uttack was only mildly accelerated. A number of the alloys which |
show little or no attack in the portion of the specimen which was immersed

'4
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,ý,n the 90%1 peroxlde4 withlout additives eeatce y thiE raporpae
T-4e attack on welded specimens was in 'Almiost.. -all cases, localized in. the
heat. affected ZOne Sow' distance frot the ceniterline -of the weld ouitside
the -weld and: fusion zones, This'points to a 'heat. -sensitizing offect

whih i cealy yientinFigures 20an 2 .Figure 20 shows that the
6061, alloy was littleý affected-)'y -the liAquid poroxide becau~se the" "sen-w
sitizing" treatment. at 21507 wa''1 below the agingc temperature, The heat
affe cted zone of the welded spcimen In Figure 21 'was- heated. above 'the
aging temper-ature: wtiich apparently sensitized 'this zone. Thp extensive,
,vapor- phase attack ton, the -Unwided specimen is not present in the, case Olf
the, welded specimen. Comparison of theý stressed andL unstressed specimens
of the various alloys shows that macro, stress is: not necessary to. initiate
corrosion and does not accelerate it to any appreciable extent. The

appara~eQf he 26 clddng which was rmoved from. the 5086 backing
ase shown in "Figufe 22L does not differ from the ,apalloy in, sheet f on
as shown in, Figure 9.

Tensile Test's

The ultimate tenaile and yield strengths along with elongation
were determined on both unexposed and exposed specimens. These tests
were ran in duplicate. The results Wa be found in Tables 1, 2, and 3.
There is little, evidence of deterioration of w 'echanical proper-ties of
any of the alloys due to exposure to the 90% H202. without additives,,
Even with the additives present the effects are minor with only small
decreases in yield and ultimate strength occurring in some specimens
and a general rsduction in elongation due to notches caused by the
corrosion pits,;, There are a nu~'er of cases where an increare in
strength was found aftor the 6-monith exposure to the peroxide without
addi~tives. '-This was probably due to a room temperature aging effect, the
,.nexposed specimens being teoted before the exposures were started, The
emnper of the 1260 cladding on. the 5086 alloy was harder than the temper

of' the sheet material but as shown previously this did not alter the
corrosion characteristics*

Intergranular Corrosion

The sections of the specimens and weldnents that were exauiined
for interpanu].w corrosion susceptibility in the peroxide solutions
did not, show anyr presence of this type of attack. A nmober of rep-
resentative metallographic sectionýi which were taken from various
specimens are shown in Figures; 23, 24k, and 25. In geraralt the attack
in both the liquid and vapor phases is a pitting type with penetration
occurring by enlargement of sites at which the attack in initiated
without, preference for grain boundaries* The deep pitting* at localized
sites is evidence that the corrosion Is bsi;dty galvanic action
rather then bellng, just chea'1cal eolution. of the metal, Two of the
photomicrographs have different characteriettics which are worthy of
note, 214 (a) and 24~ (f). Figure 24~ (a) show, the general corrosion

'I
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which occurTed between pits on a epecimn of alloy 1060o A general
decrease in thickness. was apparent over wide areas of this ,specinen
indicating a chemical solution of the metal between th deeper pits
which had the same characteristIsc show. in the other photalicropapht.
Igire 24 (f) shows the type of attack on the cast ally 356 This
appe-ars to be an oxidation of the eutectic cahsti-t'uent by the,,p,3roxide
rather than a dissolution of it.

Stress Cor'rosion

There were no stress corrosol., fmilurs in a of t1e specimens
exposed for this type of test.i The stress corrosion test fixtures used
were previously discussed mid Arev shon in tFigure 7. All, but. the pre-
formed stress corrosion test saptctiens are showOn in Figurvs 8 through.
22. The preformed streestco ,o0ion specimens, are sho in Figures 26
and 27. It appears in 'theare latter photographs that cold work may
accelerate the general corrosion of the 5254 and 1060 alIoys in the
presence of chlorides. The corrosion appears, to have, initiated at the
bend and along the machined edges of these specimens. Cold work is often
responsible for setting up a galvanic cwrosion cell in manr solutions.
It is to be emphasized that there were no stress corrosion failures in
this test progru.

Sloshing Tests

At the completion of the 6-month sloshing tests during which the
2-1/2-inch by `2-44 inch by 9-inch tanks were continuously rocked back
and forth while half filled with 90% H202, the tanks were saevd length-
wise to expose the interior. Photographs were taken of all the tanks
and thise are shown in. Figures 28_ through 31. The interior surface of
all tanks was bright and uncorroded with the exception of the one made
of 6061 alloy whith had a frosty discolored surface and saw light
corrosion of the purent metal welds as shown in Figure 31. There was
also some discoloration of the 43S welds in the 6363 alloy tank. It
was expected that some corrosion right occur in the 1260 clad 5086
tank where a discontinuity had been left in the 1260 seal bead exposing
tha 5086 alloy to attack in a localized area. Figure 32 shows that
thz s did not occur. Ti*L- was no chloride added to the 90% peroxide
vsed in the sloshing teats. The presence of chloride would undoubtedly
cause destructive attackRas it did in the other specimens.

Decoamposition of Peroxide

The suitability of a particular alloy for use with 90% hydrogen 7
peroxide storage is dependent upon two important, faoctorst (1) The
c,. rrosion rate of the alloy when in contact with the peroxide under
A1tor:ige conditions, and (2) the rate of decomposition of ,the peroxide
wnon in contact with the alloy under these conditions. in order to
obtain a good correlation between the corrosion data and peroxide

6
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behavior,. periodic; chck wemaeo the peroxdonerti.Wh-
ever it, was foun~d that. the coiicent.ration had fallen. below. 85% , the sjolutimi
van, replaced with, fre-sh 9%solutionci ercod o, per~ecneta
tion are shown graphically In, FIgures 3.3 throug4h 47,., It 1s, apparent, tha
the chlorideL containing solutions Aeesbett eop~~tio at ?A mc

ýfast.? rate than those without additives. It is not, neant to- iyply that,
the chloride. t "inw the decON-postion but "the increased- sUrface area, due.
to corrosion. andi the+ Vesmlting, corrosion products- aft, probably :responsible.*
In general#, thosel alloysý Which, shoved. the, best, resistance to; corrosion
also, caused the least doecopouition of t-he peroxide.

If the alloys which were exposed to the perowdAez without chlorida
additions- am, examined cl-osely on.Ivr itl orso occurring
exCept in the vapo p~hase. 0rovqping these sein acrng to thanount: of _corMroion resutst in 'the follown re ficesn attac:
(1) 3003. (2) !'086' (3) 110 (4). 66061 (5),21 6)66 (7) 5652 816

*(9) W06O. A Vegrooiping of the ailloys, results if, the specimens eposed -to
the solutin wihclrd-ntaeadtons7 are constdredl: (1)L 52514

(2 552(3) 3003 ()5006 (5) 633(6)16.0C)66(8no (9)L 1260.

As: pointed out, previously, the deconpowition of the peroxide is 2an.
important factor to consider. Usamination of thbe, Gums in Figures 33.
through 147 Allows: one to rate the alloys qualitatively -according to rate

of prazde ecopostio asfollows;

In the solution.-without additivest (1)ý 60,61 (2). 3003 (3) 1100r(14) 52514 (5) ý5652 (6) 5086 (7) 6063 (8) 12606(9) 1060.
in the solution with, additives:t (1) 5251k (2) 6061 )3), 5086 (4~)

6303 (5) 5652 (6). 3,003 (7) 1100'(8) 1060 (9) 1260.

An estimate of the relative order of the alloys. when both the
presence -of chloride and the decospoition of the peroxide are considered
can be obtained by addn the integers *Lich designate the relative orders
ofthe alloy as given above. If this is dmn h following order results:i

(9),13260." This is only anivdication of thfire lative order-andnot -too
much weight can be given to the placement of the individual, alloys. However,
three distinct groupings can -be msade in order of decreasing compatibility
of alloys which ane roughly equivalent when all factors are considered:

(1) 5254p. 3003
2) 50866 6061, 5652

6363s, 1060, 1100, 1260

The caset alloys can be analysed in the maniner with much less
difficulty and the following relative order of preference, foc- peoo

1. service establisheds (1) DB.21Ii (2) 1438 (3) 356. eoxd

7
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It is importAnt, to kepin midta n.. nretQfec lo
1repre~sented in these tests and t hat variations in, cbemical3 coipositi.on

and tem~per within, cow~rcisa toleran~ces cdold case changle in the test;
results..

Although at number o ocuin can be. dr-amn f rop the, data, 164ich
we're: o~btzineddrntecoseo 'ths tes pgran, they must 'be,
consoidopred in the light- ýof tho- fact that somi of th rsults1 couldb
Altered by- ' inor. Ch 8ce inL alloy 'cIOui~t~i 'and, te er

1.The most. geniera cocuintat can be, drawn isa that even

1nll concentrations of chloride., as low 'a; 2 ýmg/ 4ier cause
a m~arked increase: in the corrosion rakte..

'2. The results of the tensile tests -and metallographic exeamination
reveal no, evidenceý of' iztergranuLar,- attack.

3. The ;alloys tested ame not susceptible to stress cor-rosion unde'r
thle test, conditiotw, and s~olution's. used.i

4. Localised cold work apper -to accelerate mildly th corrosive.
attack In the 525ý4 and', 1%060 allo'y's.

5. The corrosion rate. for,56,52ý, 5254p~ 50,86, And 6363 is: great~ly
ac~celeorat~ed by prolonged heating at 2150'F# Alloy 6061 will. be
sensitized by -heating to higher temperatures. The remaining
alloys were-not 'given a sensitizing treatment.

6. Sloshing has little, effect on ac elerating the corrosion rate
of 90% Peroxide withouft additives

7. Discontinuities in -the 1260, seal bead on welded clad 5086 alloy
do- not, result in Inerveased localiied corrosion in 90%. peroxide
without additives.,

8.The: chloride, containing solutions decoimposed at, a faster rate
than those without chloridez. This is also a function of the
greater amotmt of corrosion which occurred in, the ~chloloide
containinig soiit ions.

9. Those alloys 'which, shc~w-d the, best resistance to 'corrosion also
caused the least decomposition of the, peroxide.

8



2 The, vro.Ught; 1,ys tosz~ted can be grouped into thremeo .ups in
orde.r of decreasio ng comrFatibility an follows:

(2) 5086, 6061t 5652

(3) 6363, 1&60, 1100, 1260

U. Te cast Mlloys ralk in the following relative order:

(2) 13s(3) 35'6

it i8 ruconinended that additional work be carried put to define the
:'ffecta of variations in chemical composition mnd rolling temper, ul.thin
co-merci• l rences ind that the nature of the coorrosive attack be
nt-ýdied to arr, ve at a better understanding- which 6Coud possibly lead to
4the development, of special alloys for peroxideo srin :coo



S*- *3 . . . UN4 . 'aD m *0 S t * ' . co

10 U c-~ O4 AOH

cli '8 8 8 o'
Hr -- \ 'to N A A

r-o r'1 104 N AA Vo t

lot ~ oc- CH MON MNN \-:H

H~~~ ~~ mY H, O ~ J-~OO I-.

N m

000



4

H4 NN evg 3%ý~A O--

Ad 0 0 C

k§ 4.

fr 04 N

xa ON" RJoo 8%C' H ,F

SNA A ~ A UN vo aA~r . ~ AA A

00

VA ~ A t- OIA

[wI Cyr'l

0 a 8

8 8A 8 8 8 C) 8

00 r

4V



A11)

0 P.

r~~~ijr~ H¶~ Zoc H HH CJ%

co ~ ~ ~ ~~'~~ soo J ' , 2.0 g(ý NV
HH

CY H '~\" QU r

V\H or~ %

.O. * Q0 0-0

0 U UNI U\ %r\~' V\ 04A

88 8 89F, 8<
C.. 1:2 m . m

COJ( HC'J C4, Ll:

00 00 0 -C 00

r- H 'i r

12

x- 1: , A
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Si I

I < ,

St+to

HýO

Test Plate
(1260 Clad an ,5o86)

Tensile and Stress Cormrion Specimens Will be Made' ,s •Follows t

1) Penetration of first pass removed flush with surface.
2 Platecut into 1-inch wide strips with veld at center.
3) Strips press straightened.
I') 15A6 inch metal removed from 5086 side.

- Test specimens will represent 1260 face on one side and. alloy dilution

at 1/6 inch below surface.

Figure 1 Method of Preparation for Specimens of 1260 Alloy Cladding
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44

Att

1100 1260 30

Figure 2 SPECIMENS OF ALLOYS 1100, 1260 AND 3003 AFTER 24 t$CURS EXPOSURE TO
90% H202 CONTAINING 2Oppm, ADDED CHLORIDES
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Figure 3 SPECIMENS OF ALLOYS W-~2, 1O60 AND 5254 AFTER 214 HOURS EXPOSURE 'TO

90% H202 CONTAINING 20oADDED CHLORIDES
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AS-CAST WELDEDIUNSTRESSED STRESSED' UNSTRESSED STRESSED
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AS-CAST WELDED
UNSTR I.SS ED STRESSED UNSTRESSED STRESSED

90% H202, NO ADDITIVES$

AS-CAST WELDED
UNSTRESSED STRESSED UNSTRESSED STRESSED

90l Hi202+3 my/i 01 AhD 4 My/i NO,
Figure 18 SPECIMENS OF CASTING ALLOY 4~3S

(ALL EXPOSED FOR 6 MONTHS)
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----- ---
AS-CAST WELDEDIUNSTRESSED STrRESSED UNSTRESSED STRESSED

90% H202- NO ADDITIVES

A SL.CAST WELDED
UNSTRESSED STRESSED UNSTRESSED STRESSED

9Oy" H12024 3 myIC' AND 4 ryl/Z NO3

Figure 19 SPECIMENS OF CASTING ALLOY B-214
(ALL EXPOSED FOR 6 MONTHS)
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Cd7

90% 11202 90% 11202 + 3 my/I Cl AND 4 mg/,I NO3

BASE METAL SIDE OUTER SIDE BASE METAL SIDE OUTER SIDE

6 MO0. 6 MO1. 9 DAYS 9 DAYS

Figure 22 WELDED 1260 CLADDI-NG REMOVED FROM 5086 BACKING



(a) ALLOY 1260 ()IIO
t IIVI0-YAPflR INYfIRFACZ LIQUIsD-VAPOR IT~t

61 DAYS ; AS
* - 2 0 2 AP&!IY47N0 24t aOZwi its

ALLOY 5652 (d) ALLOY 50116

.Th't10O-VAPOR IN1ERFA' LIOtjID-YAPOR INhNRFACt
6 MONTHS 6 MONTHS
"ADTIT 202 fADDITIVF 2+AcL~fs

K AS0t'
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.(a) ALLOY 1060 (b) ALLOY 6363

GENERAL ATTACK LOCALIZED ATTACK

36 DAYS 36 DAYS

H202+ADDITIVES H202+ADDITIVES

'44

() ALLOY 6061 ()ALY30 (WELDED
LO AIE TAKHEAT AFFECTED ZONE() CS L O 5

6 MONTHS 6 4 DONTS

H22+ADD ITI VES H2 2 02AD ADTI TES E

Figue 2 MEALLORAPIC ECTINS AKE FRO VAIOU SPEIMES SOWIN GEERA

AND OCALZED TTAC IN IQUD PEOXID. 25 - KLLES EC
364



()ALLOY 5652 (SENSITIZED) (b) ALLOY 5254 (SENSITIZf
GENERAL ATTACK GEN~ERAL ATTACK

9 DAYS 9 DAYS

H1202+ ADDITIVES H202+ ADDI TIV ES

'. NA~

S. ~ 4.74

, If

*.n

4 (c)ALLOY 6363 (SENSITIZED (d)1 ALO 60861(ESIIE
GENERPALE ATTACK GEERLD ATTACKONT

6 MONTHS H2 02+ ADDTI TY ES
H2 02+ ADDITIVES

Figur 25 MEALGAHCSEIESFO ESTZDALY. 2X4LESEC
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5086 CLAD WITH 1260

i ELD SlKIP •• . ; ''.' ,.

Figure 32 TANK SPECIMENS OF 5086 ALLOY CLAD WITH 1260 AFTER 6 MONTH SLOSHING TEST HALF-FILLED WITH
90% H202- NO ADDITIVES. D,>SCONTINUITY IN 1260 SEAL BEAD WAS PURPOSELY LEFT IN LOWER TANK.
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