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melidbdinum alloys, the description of the alloys
suggests that they are something pretty close to
stainles steel. Is that right?

WITNESS SPATARO: No, that is vrong. The
reason I changed it to a family is that ve used a number
of different 2lloys of the same family type in order to
make our manufacturing. If I can elaborate om that just
a little, the coolers tholsolvoi are made of an alloy
called AL6X. It is Allegheny Ludlum's alloy. It has 6

mo lybdenum . .
percent MePPWEEEN. It gives the maxinmum resistance to

-

pitting corrosisa.

Hovever,. that alloy cannot be made in large
' molybdenum

sheet or piping form because of the. high wwrimiius
content. The latot boxos-of the zanfcoéloti‘lnd.tho
attendant piping are made of an alloy called alloy 20

Cabot

modified, manufactured by XCabhesx Corporation. This
use

alloy is approved for—es by the ASNE Boiler and Pressure
Vessel Code.

The rast of the piping system, hovever, is
made of an alloy called 908L. Both 9048L and alloy 20
mod have approximately 3 and a half to 4 percent
mo lybdenum
sudhminux in thea. The raason for 904L, wvhich is

Uddeholm

manufactured by the HX¥¥N®Me Corporaticon in Sweden, and
by Inco herm in thq United States, vas the relative

availability of the material in large quantities, such
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as elbovs, tees, straight rums, or piping.
Cabot

We could not get the TANEGER alloy in large
quantities quickly enough to put our systems in, so ve
changed over to a very similar alloy, and that is the
rezson vhy I mentioned them as a £ilily of alloys.

four basic question vas vhether or not they
vere equivalent to stainless steel. As I understand you
to mean stainless steel, this vould be the straight 18
chrome, 8 nickel alloys. The ansver would de no,
because these have an appreciably 1;rcc amount of
nickel, of the range of at l;tst 23 to 28 percent. The
chromiuam is comparable, if slichﬁly higher.

mo lybdenum
. Hovever, the #alOEKKUX content coupled with
the nickal is vhat gives us our pitting corrosion
:csistinco; .

JUDGE SHON: I guess the vay in which I
thought they might be similar to stainless is, are they
or are they not subject to intergranular stress
corrosion cracking vhen exposed to aguecus sclutions of
chloride ion? That is the reputation of stainless
steel.

WITNESS SPATARO: HNo, they are not. If I may
elaborate, stainless steels have that probleam iue to

something wkich we call sensitization. The carbon

content in the stainless steel &nrinq velding and heat

ALDERSON AEPORTING COMPANY, INC,
400 VIRGINIA AVE., 3.W. WASHINGTON, D.C. 20024 (202) 584-2348
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treating operations w.grates to the grai: boundaries,

vhere it then ties up wvith chromium in the neighboring

grainc.

This leads to a depletion of the neighboring

grains from <he chtoninn'contout. When that chromium

content dcops below 11 2nd a half percent,

approximately, the alloy becomes less than stainless, if

I can use that term, and is subject to the intergranular

attack, chioride ions being the zost prevaloct ions

vhich can then break dovn the chromium oxide layers on

the surfaca of the stainless steel, and attack these

depleted areazs.

mc lybdenum

The use of high nicke.. and high HeLESELHGR

alloys prevents this particular-degradation of the

saterial during falb_ ication fros HXELEEELAY). Hence, ve -

do not feel that vo'shonld have any intergranular attack

occurring

during the cperation or lifetine of the alloys.

JUDGE SHON: Thank you. Tnat vas going to e

2Y Dext question, whetaner they could have bheen

sensitized in any wvay during the process.

of the systen

WITNESS SPATARO: No.

JUDGE SHON: No. #ith reg.-d to the portions

thich originally vere cement lined 2ild

steel, have these portions been inspected and

protected?

Hre.

Rothstein told us that in the other
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JUJGE PARIS: What causes the oxygen depletion
under the silt? Is the metal oxidizing, or what?

WITNESS SPATARO: The anotobic bacteria, a. I
understand, are sulfate producing or sulfate reducing.
This sulfate coabines with the copper oxide, which is
the main passive protectisn for the copper alloys. It
changes this tg copper sulzato.i The copper sulfate then

cathod.ic v
becones &NUNIESER vith respect to the remaining copper
oxide.

This reaction reduces the amount of -- wvell,
actually, increases the amcunt of oxygen necessary to
keep the protection of the alloy consistent. Once I
have depleted the oxygen under the silt, because it
cannot be creplenished €rom the flowving vatar above the
silt level, I then do not htye any more protection for
my copper alloy, meaning I do not have any more copper

oxid«, or in various patchaes I qo note

This small cell, if ve can call it that,

causes the pitting reaction to proceed such that I
continue to> break dova the copper oxide until I get to
the virgin material underneath. Once I do that, the
pitting proceeds at some corrosion rate.

JUDGE PARIS: Okay. I think that is the kind
of detall ve need. Thank you.

JUDGE GLEASOK: All right, gentlemen. Tie
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