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• Abstract:

The effectiveness of 10 pa.-eet-t chromic acid solution, Alodine 1200
4Arm.rizen 3h•,,i al - int -C. $ Iridite 14, (ll!ied .. szar. r ... .. ,
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M.Ita when applied to clad 7075-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 'ntouch-
up'finishes were effective in retardinF corrosive attack for this length
of time.
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INTRODUCTION:

Engineering design re.quested a detrirnati"•n of une protective isf v'rious
touch-up chemical surface treatments using 10% chromic acid as a ccntrol.

A producible, corrosion preventive, non-stainirg and non-irridescert t.pe of
chemical surface treatment was desired. This cheiihical surface treat:ment wCuld
be applied over aluminum alloy skins using alu:ninu~n alloy -i.:A cadmium plated
stainless steel rivets and cadmium plated st-el belts as fusteners. The fasterers
would be in both the milled flush qnd non-milled conditions.

OBJECT:

To determine the protective merits of various touch-up surface treatments,
using 10% chromic acid as a control, on clad aluqinum alloy :s3senrblies held
with various milled flush fasteners.

CO0\CTT S31 TS:

The touch-up chemical surface treatnments, including 10% chromic acid, applied
on clad aluminum alloy assemblies held with v'irious milled flush fasteners
did not a-near to improve corrosion resistance. The test specinens -and non-surface
treated controls were subjected to ten (10) months industrial riarine att.rospheric
exposure in 3an Diego.

TE3T SPHCI1`.SN,3 ANjD PR(CEQ'DLRE:

Ten (10) test specimens, similar to the one shown in Figure 1, were fabricated
using two (2) - 0.250 x 1 x 6 inch clad 7)75-T6 aluminum alloy panels and two
(2) types of metal fasteners.

Cne side and the edges of each clad 7075-T(. alix:.inuai alloy panel were orimed
in detail with the followinf finish system:

1. One (1) spray coat of Mil-0-8514 wash primer
2. One (1) spray coat of Mil-P-8585 zinc chromate primer.

The two (2) panels were lacoed together with the f:qing surface of one panel
being primed and other unprimed, and fastened with six (6) fasteners in tandem
at a 1 inch soecing with a 1/2" edge distance. (See Figure 1). Five (5)
specimens were fabricated using six (6) R-3902-T8-8 cadmium plated steel Fuck
lock bolts and five (5) specitrens were fabricated using fA 509-10-10 cadmium
plated steel screws. Three (3) of the six (6) fasteners on each: of the ten
(10) test specimens were milled flush with the clad 7)75-T6 aluminu:m alloy surfoce.

p' n IIm lin -
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TEST SPECIODENS & PROCEDURE: (Cont'd)

Cne specimen from each group of five (5) specii.ens was iiven one of the following
touch-up chemical surface treatments:

1. No surface treatment - (Control).
2. 10% Chromic acid - (Control touch-up cr~emical surface treatff.ent).

a. Solvent wiped with CVAC Solvent 62 per LFS 14.07.
b. Brush applied 10% chromic acid - allowed to remain on surface

2 - 3 minutes.
c. Rinsed with tap water and dried with a damp cloth.
d. Air dried.

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

a. Solvent wiped with OVAC Solvent 62 per VP3 14.07.
b. Applied deoxidine - allowed to remain on surface for 3 - 5

minutes.
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 dai.p cloth.
f. Air dried.

4. Iridite 14 - 9 - (0.2 oz/Val)

a. Solvent wiped with CVAC Solvent 62 per KP5 14.07.
b. Brush applied deoxidizer - allowed to remain on surface

3 - 5 minutes.
c. Rinsed with tap water and dried w'th a damp cloth.
d. Brush applied Iridite 14 - 9 - allowed to rermain on surface for

7 minutes.
e. Rinsed with tap water and dried with a damp cloth.
f. Air dried.

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

a. Solvent wiped with CVAC Solvent 62 per :PS 14.07.
b. Brush applied Bonderite 710 - allowed to remain on surface

for 30 minutes.
c. Rinsed with tap water and dried with a damp cloth.
d. Air dried.

Five (5) test specimens, similar to the one shown in Figure 2, were fabricated
using two - .080" x 2" x 12" clad 7075-T6 aluminum alloy panels and three (3)
types of metal fasteners.

POImM ti$1 -
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TEST SPECiIý'hZS & PFCOEDUM: (Cont ' d)

One (1) side and the edges of each clad 7075-T6 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 coat of Mil-P-8585 zinc chrom:ate primer.

The two (2)-.080 x 2 x 12 inch clad 7175-T6 aluminum alloy panels were then
lapped together with a faying surface of 1-1/2 inches and a 1/2 inch lip. (See
Fiture 2). The faying surface of one (1) panel was primed and the other unprimed
as before. Two (2) tandem rows of metal fasteners"at a 1 inch spacing and
3/4 inch between rowswere used to assemble each specimen. Three (3) different
types of metal fasteners were used on each speciien.

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 flush with the clad
7075-T6 alum,,inum alloy surface on each specimen.

Each of the five (5) specimens was piven one of the touch-up chemical 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 sections of the kodel 22 airframe
structure. The skins on these test specinans were clad 2024-T3 aluminum alloy
with AN 426 DD aluminum alloy rivets used as fasteners. The rivets were milled
flush wit. the clad 2024-T3 aluminum alloy panel surface. The two (2) test
specimens were chemically cleaned with Turco 3002, a chemical cleaner, manufactured
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 previously listed touch-up chemical surface treatments were applied on
6 x 30 inch surface areas on both specimens. WD-40, a corrosion inhibitor,
manufactured by Rocket Chemical Company, Inc., San Diefo, California, was
also applied on a 6 x 30 inch surface area of both specimens.

The seventeen (17) test specimens 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 characteristics of the various surface treatments.

*OSM * 1 5
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RESULTS AND DISCUSSION:

The non-milled metal fasteners s':owed no significant corrosive effects on the
adjacent clad 2024-T3 or clad 7075-T6 aluminum alloy assemblies durirp the
10 months industrial marine atmospheric exposure. General pitting and surface
oxidation were observed on the clad 2024-T3 and clad 7075-T6 aluminum alloy
assemblies after completion of the industrial marine atmospheric exposure.
This type of corrosion is typical for aluminum alloys which are not periodically
cleaned durine atmospheric exposure.

The mechanical milling operation on the various metal fasteners, under test,
resulted in causinF corrosion on the milled surface of the fasteners or of t~e
adjacent aluminum alloy surface. The milled surfaces of the cadmium plated
steel AN 509-10-10 screws and R 3002-T8-8 Huck Lock bolts were moderately
rusted after the 10 monrth atmospheric exposure perik.d. Slight corrosion occured
on the adjacent clad 7075-T6 aluminum alloy surfaces due to the imbedded mill
particles from these two fasteners and the Q-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 to be
improved by the application of the following touch-up chemical surface treatments;
10% 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 protective merits of the touch-
up chemical surface treatments tested qere not effective in preventing corrosion
on the aluminum alloy assemblies.

The milling operation on the aluminum alloy rivets did not appear to deleteriously
affect the adjacent clad aluminum alloy skin areas. The mling operation on
the cadmium plated steel fasteners caused corrosion to occur on the milling
surface of the fastener and the adjacent clad alumqinum alloy skin area.

NCOE, The data from which this report was prep:-red are recorded in Structures &
Materials Laboratory - Data Book No. 984.

POoM 1618AD
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FIGURE I

This specimen represents the t: pical corfiiuration of ten (10) clad 7075-T6

alurminur. alloy test specimens. Two (2) types of fasteners were used on this type

of specirmen; AN 509-10-10 cadmium plated steel screws and R 3002-T8-8 cadmium

plated steel Yuck Lock bolts. NCTE: This specimen had been exposed for 10 months;

observe the moderate rust on the milled R 3002-T8-8 cadmium plated steel Fuck Lock

bolts and corrosion on the clad 7075-T6 aluminum alloy panel surface.
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FIGURE II

,This specimen is typical of five (5) clad 7075-T6 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.


