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\\\\\;; Abstract:
Y

<=
The effectiveness of 10 per—eent chromic acid solution, Alodine 1200
(Ameriean—Ehemieat PNt Cor); Iridite 1k,
Baltimore, Md.}, and Bonderite 710
Miehigan), when applied to clad 7C75-T6 aluminum alloy sheet provided
with stainless steel metal screws and Huck lockbolts, in retarding
industrial-marine atmospheric corrosion was checked. Ten months outdoor
exposure of representative test panels revealed that none of the V'touch-
up"J?inishes were effective in retardinm corrosive attack for this length
of time.

Referencesy Hooper, A. F., George, J. C., Keller, E. E., " Corrosion
Preventative Characteristics of Touch-Up Chemical Surface
Treatments on Aluminum Alloy Assemblies," General Dynamics/
onvair Report MP 57-637, San Diego, California, 29 April
9. (Reference Attached).
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INTRCDUCTICN

Snpineering desipgn reyuested a det:rminstiin of the protective serits of varicus
touch-up chemical surface treatments vsing 19% chromic acid as a contrel.

A producible, corrosion praventive, non-stainirg and non-irridesceat type of
chtemical surface treatment was desired. This cleuwical surface treatzent wculd

be applied over aluminvm alloy skins vsing aluninum alloy 474 cadmiuvm plated
stainless steel rivets and cadmium plated stzel tolts as fusteners. The fusterers
would be in both the wmilled flush 3nd non-millaed conditions.,

OBJECT:

To determire the protective merits of various touch-up surface treautments,
using 10% chromic acid as a control, on clad aluainum alloy assemblies reld
with various milled flush fasteners.

CGACLI 3IFMNS:

The touch-up chemical surface treatments, including 10% chremic acid, appiied

cn clad aluminum alloy assemblies *“eld with viaricus milled f'lush fastencrs

did not arrear to improve corrosiea resistance. The test specirens and non-surface
treated controls were subjected to ten (19) months indusirial sarine atiosghreric
exposure in 3an Diego.

TE3T SPICI..aNS_AuD PRUCAD.RE:

Ten (10) t:st specimens, similar to tre one shown in Fipure 1, were fabricated
using two (2) - 0.250 x 1 x 6 inck clad 7"75-T€ aluuinum alloy parels snd two
(2) types of metal fasteners,

Cne side and the edges of each cled 7075-T€ alvuinum allcy panel were vrimed
in detail with the following finish system:

1. One (1) spray coat of Nil-C-8514 wash primer
2. Cne (1) spray coat of Mil-P-8585 zinc chromate primer.

The two (2) panels were lacped together with the faring surface of one panel

being primed and other unprimed, and fastened with six (&) fasteners in tandem

at a 1 inch spscing with a 1/2" edre distunce. (See Figure 1). Five (5)

specimens were fabricated using six (6) R-3002-T8-8 cadmium plated stzel Fuck

lock bolts and five (5) specirens were fabricated using &k 509-10-10 cadmiuvm
plated steel screws, Tkree (3) of the six (€) fasteners on each of the ten

(10) test specimens were milled flush with tre clad 7075-Té aluminum allcy surfuce.

PORK 18184
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TEST_SPECTMENS & PROCEDURE: (Comt'd)

Cne specimen from each grcup of five (5) speciuens was ;iven one of the following
touch-up chemical surface treatments:

1. No surface treatment - (Control).

2. 10% Chromic acid - (Control touch-up cremical surface trestment).

a, Solvent wiped with CVAC Solvent €2 per NP3 14.07.

b, Brush applied 10% chromie acid - allowed tc remair on surface
2 = 3 minutes.

¢, Rinsed with tap water and dried with a damp cloth,

d. Air dried.

3, Alodine 1000 - (0.45 oz/gal).

a. Solvent wiped with CVAC Solvent €2 per NP5 14,07,

b. Applied deoxidine - allowed tc remain on surface for 3 - 5
ninutes.

¢c. Rinsed with tap water and dried with a damp cloth.

d. Brush applied alodine 1000 - allowed to remain on surface 7
minutes.

e. Rinsed with tap water and dried with a dawp cloth,

f. Air dried.

4Le Iridite 14 - 9 = (0.2 oz/ral)

a. Solvent wiped with CVAC 3olvent 62 per MF3 14.07.

b. Brush applied deoxidizer - allowed to remain on surface
3 = 5 minutes.

¢. Rinsed with tap water and dried w:th a damp cloth.

d. Brush appliesd Iridite 14 - 9 - allowed to renain on surface for
7 minutes.

e, Rinsed with tap water and dried with a damp cloth,

f. Air dried.

5. Bonderite 710 - (132 gms plus 10.6 ml accelerator/liter)

@. Solvent wiped with CVAC Sclvent 62 par !.PS 14.07.

b,  Brush applied Bonderite 712 - allowed to remain on surface
for 30 wminutes.

¢. Rinsed with tap water and dried with a damp cloth,

d. Air dried.

Five (5) test specimens, similar to the one stown in Figure 2, were fabricated
using two - .080" x 2" x 12" clad 7075-Té aluminum alloy panels and thrree (3)
types of metal fasteners,

v el
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TEZ3T SPECIXINS & PRCOEDURE: (Cont'd)

One (1) side and the edges of each clad 7075-Té aluminum alloy panel were
primed in detail with the following finish system:

1. One (1) spray coat of Mil-C-8514 wash primer.
2. One (1) spray cost of Mil-P-8585 zinc chrouate prirer.

The two (2)-.080 x 2 x 12 inch clad 7775-Té aluminuw alloy panels were then
lapped topether with a faying surface of 1-1/2 inches and a 1/2 inch lip. (See
Figure 2). The faying surface of one (1) panel was prined and the other unprimed
as before, Two (2) tandem rows of metal fasteners,at a 1 irck spacing and

3/4 inch between rows, were used to assemble each specinen. Three (3) different
types of mstal fasteners were used on each speciren,

1. Eight (8) - AN 426 DD aluminum alloy rivets.
2, Eight (8) - Q 4304-6 stainless steel rivets. (Cadmium plated).
3. Eight (8) - AN 509-10-10 cadmium plated steel screws.

Four (4) of each type of the metal fasteners were milled flushk with the clad
7075-T6 aluvinum alloy surface on each spsciren,

Each of the five (5) specimens was given one of the touch-up crecical surface
treatments previously listed.

Two (2) test specimens, similar to the one shown in Figure 3, were obtained from
the Structures Test Laboratory as typical secticns of the Mcdel 22 airframe
structure., The skins on these test specimans were clad 2024-T3 aluminum alloy

with AN 426 DD aluminum alloy rivets used as fasteners. The rivets were milled
flush wit! the e¢lad 2024-T3 aluminuz alloy panel surface. The two (2) test
specimens were chemically cleaned with Turco 3002, a chemical cleaner, manufactired
by Turco Products, Inc., Los Angeles, California. The Turco 3002 chemical cleaner
was brushed on the surface and allowed to react for a period of 20 minutes. The
cleaning solution was kept wet during this period by adding tap water. The
specimens were then rinsed with tap water and allowed to air dry.

The previovsly listed touch-up chemical surface treatments were applied on
6 x 30 inch surface areas on both specimens. WD-40, a corrosion innibitor,
manufactured by Rocket Chemical Company, Inc., 3an Diego, California, wes
also applied on a € x 30 inch surface area of both specinens.

The seventeen (17) test speéimens were exposed to industrial marine atmosphere

in San Diego on the roof of Convair's Building No. 51, for a period of 10 months,
Periodic inspections were made during the exposure period to determine the
corrosion preventive cheracteristics of the various surface treatments,
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RESULTS AND DISCUSSIONG

The non-milled metal fasteners s':owed no sigrificart corrosive effects on the
adjacent clad 2024~T3 or clad 7075-Té aluminum alloy assemblies durirp the

10 months industrial marine atmospheric exposure, General pitting and surface
oxidation were observed on the clad 2024-T3 and c¢lad 7075-T6 alurinum alloy
assemblies after completion of the industrial marine atmospreric exposure.

This type of corrosion is typical for aluvrinum alloys whicrh are not pericdically
clz2aned during atmospheric exposure,

The mechanical milling operation on the various metal fastensrs, vreder test,
resulted in causing corrosion on the milled surface of the fasteners or of tre
adjacent aluminum alloy surface., The milled surfauces of the cadmivm plated
steel AN 509-10-10 screws and R 3002-T8-8 Huck Lock bolts were moderately

rusted aft:r the 10 month atmospheric exposure pericd. 3light corrosion occured
on the adjacent clad 7075-T¢ aluwinum alloy surfaces due to the imbedded mill
particles from thzse two fasteners and the J-4303-6 stainless steel rivets. The
milled surfaces of the AN 426 DD aluminum alloy rivets were moderately corroded
with small generalized pits,

The corrosion resistance of the aluminum alloy assemblies did not appear tc be
improved by the application of the following touch-up chemical surface treatmerts;
108 chromic acid, Iridite 14-9, Bonderite 710, Alodine 1000, or WD - 40 a
corrosion inhibitor. The aluminum alloy assembly surfaces on w!ich these
materials were applied showed no significant difference in appearance from

that of the non-surface treated aluminum alloy surfaces.

The results of t-is test program show that the prctectivé rmerits of the toueh-
vp chemical surface treatments tested were not effective in preventing corrosicn
on the aluminum alloy assemblies,

The milling operation on the aluminum alloy rivets did not appear tc deleteriously
affect the adjacent clad aluminum alloy skin areas. The mflling operaticn cn

the cadmium plated steel fasteners caused corrosion to o:cur cn the milling

surface of the fastener and the adjacent clad aluninum alloy skin area.

NCIE: The data from which this report was prep:red are recorded in Structures &
Materials Laboratory - Data Bcok No. 984.
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FIGURE I

This speciren represents thre t; pical configuration of ten (10) clad 7075-T6
aluminun allcy t:st specimens. Two (2) types of fasteners were used on this type
of specinen; AN 509-10-10 cadmium plated steel screws and R 3002-T8-8 cadmium
plated steel Fuck Lock bolts, WCTE: This specimen had been exposed for 10 months;
observe the moderate rust on the milled R 3002-T8-8 cadnium plated steel Fuck Lock

bolts and corrosicn on the clad 7075-Té aluminum alloy panel surface.
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FIGURE II

‘This specimen is typical of five (5) clad 7075-T6é aluminum alloy test specimens.
Three (3) different types of fasteners; AN 509-10-10 cadmium plated steel screws,
AN 526 DD aluminum alloy rivets and Q 4303-6 stainless steel rivets were used.
The fasteners on the specimen have not been milled.
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FIGURE III

This specimen is typical of the two (2) clad 2024-T3 aluminum alloy specimens
with milled AN 426 DD aluminum alloy rivets.




