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ORNL-93

CORROSION TESTS ON FERRULES FOR TUBE
CONNECTIONS IN THE 1300 AREA SEMI-WORKS

Abstrast:

The corrosion characterigtics of nitrided and work hardened
stainless steel ferrules for use in the Parker Ferrulek tube ittings
for the 1300 Area Semléhorks prOJecL were studied.

These tests ShDWBd that the nitrided ferrules are not sunitable
for use with solutions conbaining nitric acid, and that the work
hardened ferrules are not attacked to an appreciable extent.

These tests slso reaffirmed the fact that stainless stecl even
in the nitrided cundition is not appreciably attacked by strong
caustic in concentrations srownd 4 N HaQH.

Problem:

To compare the corrosion cheracteristics of nitrided and work
hardened ferrules for use in Parker Ferrulak stainless steel tube
Pittings. These tests were to be run in the solutions encountered
in the 1300 Area Semi~Horks operations

SEecimens:

The ferrules were treated in the condition as rsceived from
the company. The coupling of the ferrules with 316 stainless stecl
was accomplished by sliding the ferrule down over a solid eylinder
of 318 taperad to fit the inside bapr of the foerrule and thus give
intimate contact. All 315 eylinders wore cleaned prior to bésbing
by degressing, 20 minute immorsion in 25% by volume HWOz, serubbed
under running water with a surgicsl brush, followed by a riuse in
acebone and thon alcevhol,

A1Y spocimens were weighed prior to immersion in the corroding
solutions.

Testing Procedurs:
+  The corroding medis for thesge tests were:
Group h {H0z)y 12411

0y 0.97M
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Tesbing Procedure (Contts)

Group II NaAlO, e 2aTM
Free NaOH e S BH

Be All tests were operated for a period of thirty (30)
“days under sbutlc conditions in the Temperature '
range 95 - 100°C.

Ce  The solution volume for each test was four {4) liters,

De On completion of the thirty (30) deys testing time,
the samples were removed from the solublon, rinsed .
in rmaming water, aloohol, dried, and weighed. Coupled
toste were soparated only efter drying and just prior
o weighings The speocimens were then given a microe
scopic iuspectione

The defilming of all specimeuns was accomplished by e
15 minute immersion in a 104 by woight W0z, 27 by
woight HF sclution held at 68°C. They were then
scrubbed with a surgical brush under ruming water,

rinsed in acctouc end aleohol, dried, weighed, and
agein inspected microspopicallye

Results:

Ae  Tanbulation:
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GROUP 1
Tontaok Fotal rTeTe e T Govroobed k.
Matorial Ares {om®) breo {cm®) {groms) Loss {mgs)
Porrule(l) 243 Sed 2,5145 5944
316 23 14,3 26,1926 8.5
Forruletl’ 9.3 5.4 245996 13544
516 2e3 14,3 26,6258 840
Forrulel{l) - 5yd 2,5421 69,0
Ferrulell) - Bed 2,6147 5245
Forrulel2) Ze3 5e 255987 Be5
316 245 14,3 27,0927 4.3
Ferrulel?) 2.5 54 2, 5667 14.6
316 2.3 14,3 26,5363 5.1
Forrule ) - 5ad 245790 10,3
Forrule(?) - o4 2.6041 1349
GROUP 11

Forruie(l) 243 Sed 246470 83.8(3)
316 24 14,3 26,9656 .8
Forrule(l) 2.3 Hed | 2.6076 ' 90,6(8)
315 243 1443 26,7263 + Lsla
Forrule(l) 5ot 245925 161.9(8)
Ferrutoll) 5 0d 2.5416 gs.68)
Ferrulel?) 203 Sed 245356 545,
316 2.3 1643 26,7925 l+  6.5l4
Ferruio(2) 243 5ed 2.5691 + 538
316 Ze3 1403 272500 o7
Ferrulc{g ! 1561 Ga7480 5.8
Forrule(2) 1541 6.7852 848




(1) These ferrules have been case hardened by a nitriding
. procosse :

(2) These ferrules have been hardened by cold workings

{3) Thesc valuocs are not comsidersd ns being dependable
becausce thoy are chiefly due to the attack of the
nitridod surfaces by the defilming solution.

(4} The gain in weight of these spocimens was caused by
the failure of even the strong dofilming solution
used to remove the deposited AL(OH)gz.

Be Observations

- There was no pitting of any of the surfaoecs but there

Cwas a definite evenly distributed concenmbration of
atback in the contact arca on the 318 stainless stocl
oylinders coupled with the nitrided ferrules, ond a
slight concontration of abtack with the work hardencd
forrules in Group L. ‘

The nitrided surfacc of all such ferrules in Group I
was compleobely romovode '

Prior to defilming, the nitrided ferrules in Croup II
wore apparcntly unattackods

Surfagse hardacss on both types of forrules wes tested
in the ss-roceived condition. Thoy both had o Rockwell
"M hardncss of 4le

Conclusions:

From the results of these tests the following conclusions
con be dravm: ~

(1) From the corrosion standpoint the nitrided ferrules,
~ which ore recommendod by the company for use in thelr
fittings, arc definitcly not suitablpe ‘

(2} Thore isz indiecabion that it would be bad practics to
usc bhesc tube fittings in combination with 316 staine
legs steecl tubings




Conclusions (Contt.)

{3} There is no indication Bhat the strongly caustic :
solution from the jacket remsval process will affect
esither the nitrided or the work herdencd ferrulése




