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Report No. 316/28
Yatertown Arsenal March 2, 1936

Study of the Pagsivation of 18/8

ObJlect
To study the compnrative resistance to corrosion

of passivated 18/8 and unpassivated 18/8.

Recommendation:

Since the aavantaze galn=d by passivating porous
16/¢ castings 1is negligible in comparison to the danger

Fad

of occluded nitric acid used in the passivating proced-

ure, such castings cshould not be passivated.

Conclusions:

There is no difference in the behavior of clean
passivated 18/& and clean unpassivated 18/8 in a
synthetic sea salt spray.

Nitric acid has an extensive solvent action on
rust adhering to 18/8& specimens.

The final electrode potential of passivated 18/8
to synthetic sea water iz negligibly higher (0.02
volts) than that of unpassivoted 18/8.

The only advantage galned by the nitric acid

treatment 1s removal of adhering impurities.
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Introducticn:

Alloys of chromium ~nd nickel when cxproscea to
oxidizing atmosphercs, n~cquire o thin film of oxiac
which prevents further attack by -xic-tien. Such
material is then in a poseive ctote,

Althouzh cxposure to ~ir is zufficicnt te immnart
this protective film, it hes becn found that steain-
less alloys ‘hich hced be.n immerssd in nitric ccid
gsolution are more sntislactory in scrvice than un-
treated alloys. It is belleved thrt the nitric -~cid
dissolves adhering particles of iron or othoer impuri-
ties acquirced during machining operations. Treating
perous castings in this manner however, introcduccs
thne possibllity cf occluded nitric acid in the porcs
of the cegting. The purpose of this investigation
is to determine whether the advantnge gain.d by
passivation c¢f porous coastings is sufficisnt tc

werrant the risk of occluded nitric acid.

Method (Part -)

Three specimens of 18/8, cach 1" by 2 1/2%, wucre
polished with 00 emery pap-<r. Onc spscimen wns
immerscd in 20% nitric rcid for 0 minutes. A
gsecond specimen was activated by dipping it into

1:1 hydrochlorie acio tor thirtly sccunas. The thira




specimen was not trested in any way. All specimeas
were wasiied and then placed in sepsrate solutions cf
synthetic sea vatur for measurement ¢f electrode pcten-
tial with a potentiometer. A saturnted calomel elec-
trode formed the second hzlf of the cell in each
instance. After cach measurenent the specimens vere
renicved from the solutiong, dried, and allowed tc
stand in sir until the next measursiients were made.
Periodic measurements were made in this manncr for
72 hours. For purposes of comparisch nclished speci-
mens of zinc, brass, and steel were similarly used
as electrodes for determining their potentials in
gsynthetic sea water,

The entire procedure was repeated with specimens
which were allowed to remailn in ths electrolyte con-

tinuously.

Results (Part o)

The results are shown graphically in Figure 1
in which electrode potentialsare plctted acainst time.
It w111 be noticed that the initial potential cof
passivated 18/8 is slightly high-r than thcse of
the specimens whicin had not originnlly been passivated.
During the first four hours all spocimens experitnncd’
a substantial increase. The diffcirence in electrode

potentials originally shown, 0.02 vclts, is maintained

-3=

-t




continuously, even aft-r all vnlues become constant
at the end of about 70 liwours.

A slightly differcnt behovior was noticed when
the specimens were immersed continuously. Although
an initial variation was cbserved the potentials cof
all specimens beceme equnl after sixteen hours of
immersion. The final value, 0.20 veclts, was
slightly lower thnn thet observed 'viien the specinmens
were exposed to oir between mensurcrents, btut a lower
value was c¢xpected inssmuch ns o groater degree of
paseivation would logically result in specimens

exposed to oir.

Method (Psrt b)

Eight plumb-bob shzaped test specimens of 1&/8
were dipped in 1:1 hydrochloric acid for 3C scconds
washed, aried, and placed in ~ synthetic sea srlt
spray for 100 hours. Ecrch similar specimen Wes
immersed in a 20% nitric acid solution for 20 minutes,
washed, and subjected to the attack of ~ synthetic
sea salt spray for 100 hours. This proccdure was
adopted to determine the comparative behsvior of
passivated and unpassiveated 18/8 in o ser salt sproy.

Four specimens of 18/8 which h~d bcen allowed

to corroc¢e in selt sprny for months were wWashed with




alcohol and ether, thnen allowed to stend in 40%

nitric acic 1or one lwour. The purpose of this pro-
cedure was to determine the golvent ~ction of nitric

acid on rust adhering to 18/8.

Resuts (P~rt b)

All specimens, activated and passivated, had
a rating of A upon removal from the salt spray. No
difference in the degree of corrosion was observed,
showving that the nitric acid treatment has 1little
effect on the behavior of clean 18/& in o salt spray.

The solvent action of nitric ncid en rust ndher-
ing to 18/8 was shown by the fact that wheress 2% to
75% of the originsl areas were rusted before immer-
sion, the specimens upon removal h-d 2% to 15% rusted

areas.

Discussion:

The chief advantsge of nitric ncia treatment
lies in the sclvent rction of nitric acid on impurities
adhering to the stainless nlloy. St~inless specimens
which hnve been treated in this mrnner nre freeda from
particles, generally iron, which in service mny be-
come foci of corrosion. The formation of protective
cxidec eurf~ce films takes place Just ns readlly cn

alloys which heve not been possivated.




Although tihe chemical reactivity of unpassivated
18/8 is sliihtly greater tnsn that of prssivoted 18/8
nothing is grined by prssivrting porcus 18/8 cost-
ings becruse the drnger of occluaed nitric scid in
the pores overcomes the ~avantnge of lower chemicnl

reactivity.

Respectfully submitted
{
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