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Report No. 3926-124

Material - Aluminum - 2024-T381 and 2024-T31 -
Stretcher levelled Plate

Stress Corrosion Susceptibility From Rivet Swelling

Abstract:

The tendency for the swelling of 2024-T31 aluminum alloy rivets, caused
by gun driving them into holes in 2024-T81 stretcher levelled aluminum
alloy plates,to induce stress corrosion susceptibility in the plate
material was checked by means of sall spray exposure and synthetic sea
water alternate immersion tests. Stress corrosior. cracking was not
observed during testing, and stretcher levelling thus did not appear
to induce stress-corrosion susceptibility in 2024-T81 plates., ,

Reference: Turner, H. S., Sutherland, W. M., "Stress Corrosion

Cracking Test of 2024-T31 Aluminum Alloy Plate,”
General Dynamics/Convair Report MP57-506, San Diego,
California, 17 September 1958, (Reference attached).
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CHNTN ST

This reccrt descrites a test program conducted with the ccoperation of the
Alvzinuz. 32search Laboratories of Alcoa, lew Zensingtcn, Fa., Convair

exgosed tuwo sets of test specinmens in the stand=rd salt spray tast catinet,
iloca agreed to subject other Uonvair specizens to exposure ir their aiternate
iz=zersion and sea atcosphkere facilities, 3Since their Point Judith exposure
station has been undargeing reconsircciion, ihs s2a ataesgrers test resulls
ars rot yet availsble. Fowsver, it is unlikely that the latter tests will
¥ield contradictory data.

£84557

To evalvziz the susceptibility of 2024-7T81, stretcher leveled plate, to stress
corrosion cracking when stressed in the short transverse direction due to tke
instzilstion of either 202{-T31 or stainless steel rivets.

COCLUSICN::

Stress corrosion cracking was not observed in Convair salt spray expcsure tests
cr in Alcoa altarnate iz=mersion tests,

ISST SPCIMENS:

Specizens were taken frox a 2 in. thkick plate of 2024-T{ stretcker leveled
plate. Four pieces 2 3/4 ir. x 8 1/, in, were cut fros this plate with tke
longitudinal dimensicn parallsl to the grain direction. Zack of these was
zachined to z channel section, heat treated, drilled, and riveted in accordance
“ith Figure 1.

Rivet holes ware drilled in accordance with Yonvair Standapd J2001. Tkis re-
quires that the noles for the 5/32 in. universal kead 2024-T31 rivets be

161 -3 31 giazeter and the koles for the 1/8 in. flat fead stainiess steel

rivats be .1281' 5 ine diaceter. The diszster of the 5/32 in. rivets is

+o ° < < <
-156..%11‘_ and of tke .125 in. rivets is .125f.:$?, Rivels were criven with

a2 gun rather than a sgueezer.

Tuo of ike chanrels uzre sent {o Alcoa. Cne was for zlternate immersion tasts
in 3 1/2% sodiu= chleride solvtion and the second for seaside exposure 2t Point
Judith., Tke otker two ware rstained by Convair for salt spray exposure “ests.

The latier two Ckannels were spiit lengthuwise and placed in a salt spray cabinet
operated in accordsnce with Fedoral Ieost Hethod Standard 151, <ethod 811,

They were placed so tkzt there wzs a sligit inciine beneath the spray. In tkis
vay the run-cff was diractiy on the svrfaces with the rivet heads., Observations
war2 made daily szcepl for weexends for two waeks; after this period, observa-
ticns were zede every weck, JSpecizens were rexcved after two months exposure,
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3=SULTS 4MD DISCUSSICN:

‘ Dy )

At the end of two months no stress corrosion cracks were obsarved. 31l test panels
were severly pitted. The Channel halves with the stainless stesl rivets appezared
tc te slightly worse than those with the aluximm rizets., The rivets appzsared to
be free of corrosion. These specimens are skewn in Figure 2,
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Alcoa's test results on specizens exposed to alternate imrersion ina 31/2 %
sodiun ckloride solution for twelve weeks are notei in their report lo. TA-105.
Results cf microscopic exazination ars also recorded. Their conclusions were:
1e The relatively ancdic potertial, -0.812 volts, of the 2024-TE1 alloy
zachined channel indjcated a gcod resistance to stress corrcsion cracking.
2. The 2024-TZ1 alloy machined Chammel containing kcop stresses caused oy
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1ere was no evidence of appreciable galvaric corrosion of the 2024-I€1
alloy plate caused by the relatively cathkodic rivets of stainless steel
and 2024-T31 alloy.

Tha reszults of specizans exposed at Point Judith are not yet availatle,
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A cover letter to ilcoa's report contains the followirg reccz:endation:

Vor e
USRI

The satisfactory rerforzance of thess riveted channels cf
2024~T81 dces not necessarily mean that tke locked-in stresses
were low 2nough that egual performance would te cbtzinesd with
otker high strength alumimuc zlloys. From ihz stress corrosion
standroint, w2 would zuck prefer to sse the channels fabricated
ic sizz as as exirusiorn or forging, if such is feasitle.
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In a3 previcus instance, where rivsts were installed so as to cause stressss in
the short transverse dirsction in 7075-T6é plate stock, cracks were develcred.
This is descrited in ¥aterials and Processzs Laboratory Repcrt Xo. 9444.

Hers, the zaterial was subject2d to a cmore ssvere condition including contact
with a2 large zrea of stainless steel, miszatch cf the two pzrts resvlting in
berding strasses, and overdriving cf the rivets. This case is zenticned to show
the need for cazution shen parts zust be mackined frem zluzimz plate 2nd riveted
in a Eznansr causisg stresses in the skert transverss direction.
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Note: 7The data fro= whick this repcrt was wrillen are reccrided in
Processes Laboratory Notetock Nc. £93.
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