THE OFFICIAL PUMPS & VALVES 2002 PUBLICATION

PUMPS

CONTROL) VALVES & SEALS TECHNOLOGY

TIPS & IRICKS e

GEBREK AAN'KENNIS LEII]T

EHAH:iEEH: i
HEPLnnEs SIIE;LL{AHII -TUBE

-"ssm.s ; I

ASBESTOS FR LAT GASKETS

‘ b IEDI.IE'.!:I numm

QUARTERLY MAINPRESS FUILIﬂlTlﬂH




—— TIPS & TRICKS

WHEN STAINLESS PUMPS
DON'T APPEAR
TO BE STAINLESS

Stephen J. Morrow, Global Manager of Materials Technology Goulds Pumps, TTT Indusiries

The problem: new cast CFEM
{Type 316} austenitic slainless
pump casings appear o be
rusting from only atmaspheric
exposure. Without the normal
“stainless” sesthetic appeal,
the customer rejected the
rust-stained pumps. For a

new service installation, dirty
looking rusting pump casings
wera not expecied. The plant
engineer took one look and
rejecied them as defective.
“Those can't be stainless steal

pumps; they're rusting!”

e sowne confusion and sev-
cral discussions, the couse
was determined. The pumps

were in fact stninless sieel thol met
the requiremenis and specifications
called oot on the purchose onder, The
casting supplier cleuned the cosings
through o combination of ahresive
hlasting and oltheér mechanical
micans. Residual iron contominanis
in the ahrasives became embeddesd
in the stninless cosng surfoces, amd
were subpect o oxbdation o hydrsied
ferric oxide, which shoveed op ae
“ruststains.” Exposune o atmosphenc
mastiine coused “nesting” or o “nost
bloom.”™ The primary cause of rust-
ing was the imnbility of the casing o
[orm ibs contimyous prodeciive passs-
vaied surfuce. The cleaning methaods
used introduced ron-contaminaied
surisces,

The Remedy

Chean the surfaces of scale, (ree-imon
il ot her comEnpirm Lo o per il fas-
sivation fo accur; ar apply @ suilable
profective barmer costing (paing) over

properly eleaned
suirfaces. Effective
cleaning is done
by chemical pick-
ling or mechanical
MEans using mon-
free cleankig tools,
ASTHM  siamcdird
AJR-06, “Clean-
i and Descaling
Stoinless Steel
Pars, Equipment,
ancl Syslems,” pro-
vides guidelines
for proper cleaning
of stainbess steel,

Lessons Learned

Sininless and oiber high-nlloy sieels
cannol e processed as though they
nre curbon or lowalloy sieels. Mor
does “stpinless” mean imunaiee o
misting or comosion [rom COnEmi-
notion. Contaminabed surfaces are
andesirahle fof developing o uniform
pacsivaled oxide film, which will
never properly fomm unless the con-
tamiination 15 remaoved. While manos
connumination generally il m sieri-
oot parobilean o roigh B hined
casting surfaces, there are occasions
whin surfice coninminaiion cun
sermmisly affect cormosion resisance
and case must staiing. As dhown in
th= p!'p:llngrp.ph. aagmiicani pmoiais
ol free-irom can be trunafemed 1o
otherwise stainless swrfnoes, which
with timie, resull in mast staining.
When the surface of sainless seels
have become copfammaied witl
iro, cormosion ol the [rec-1ron on
the surface mny establish cormossan
cells resulling in localieed pitting, To
relain ity stakndess qualivies, stminbess
sieels must be kept clean and free of
suirface contmminutkon,

Further Discussions
Stninleis sieels are selecisd for many
wervices for helr commsbon resisianee
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anid oesthetic “stninless™ appenl. [1's
desinshde to have clean unifommly pas-
sivated surfaces. For many wErvioes
it's mandalory o prevent product or
process contaminntion, and mamtsin
siintiary conditions, Uinfortunsiely, in
sime imsinnces end users are disap-
pu:n-imqt i find stamless pumps that
s “rusting.” Freguently, a legitimate
concern arises as lo whether the
pumps wre stainless, or whether the
bl 15 ii (1 most cormosion resistant
ciombiton, Stminless steels do cormode

In fact, ii"s the formation of & |||._|'JI11:"
pddbherem ond wriform chromium-rich
oxide film (passive cormosion layer |
that provides these alloys with their
stuknless propenies and cormosion re

ststance, Damaging or preventing this
"p.ur.d.'i'..';:" surfoce film fnsm fonming
can lend wo cormosion and staning

Certmn produciion conditicns or
heandling mny moke stainless allove
spsceptible 1o localized cormsion,
and produce surfuces that appear o
b “rusting” Metmllugical clanges
and mechimical ymperfections such
pe scralches, woling amd grinding
rmarks, hesl tnt and Beat treat scale, or
other peneril surface contamination,
can crssle probicms, Dring vanioes
processing operatbons particles of mon
on ol stee] can become embedded or
sineared into the surfooes. Properly
passivated compaofienits do pol exhilb
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due 1o impingement and surface
peening. The only way o remove
These contamisants amd goasinies o
thoroughly clean, mst-free surfnce, s
i Follow blasting with an acld pick-
ling and passivation treatment.

Pickling and Passivation

Cleaning, packling, and passivation
al stainless steels are widely naksun-
derstood. Pickling removes fonsign
contamiinants, und permits the surface
tor eguilibrate; allowing for the forma-
tion of & uniform pesisaled surface
Inyer which provides commsion me-
sistunce. Acid descaling or cleaning,
plso komown ps “pdekling,” is used o
remove surface scale, free-mon and
ather corrosion products. Piekling
elfects passivation skhmaltansonsly
Stainleis steels are sell-passivating,
due o thetr high chromirm conent
A pickled surfoce pessivates sponia-
neogsiy when exposed 1o air, woler,
o cther oxidizing environment, For
sustenitic stainless sigels such os
CFaM custings, pickling in an ague-
eils solutbon containing 6-25 % nitrie
acid and 172-8 % hypdrofleons acid is
usially recommended. Sometines an
H-11 % sulfuric acld solathon is first
wsid o remnonee thehil sadlering seale.
Thorigh scrubbing and mnsig 1o
ensure removal of conlaminaling
residues shoukd follow immersion.
The surfaces will sell-passivate
during the rinsing operntion, (See
ASTM ARG Tuble Al Treant-

ment Codes A and B or Toble AL
Part | Trestment Code DY While
nitrie acid removes free-iron par-
teles, it can mot remove residuaal
oxide woale. The nitdchydnoiuoric
mrixture, Enlike ninc acid alone, pro-
vides n redhucing compopent, which
removes iron axide scale and other
mectal oxides by chemical reduction,
This mixiere {5 not passivating. and
corrosbon mies ane high during ex-
posire, which should be limted o
only a few minuies. & unafonm pas-
sive onciide: film Tormis over the freshily
cleaned surfaces onee remayed from
the: pickling emvimnmemn. Passivation
i often confused with pickling. Pas-
sivation treatments are not designed
b premave: Beat o embecded inon,
et brest seale, of saher contuminanis
cinbedibed in the surface. since nitree
i sy not readily rensovie e sur-
face containing these ¢onbiuminants,
Elimination of these contaminants ne-
gjuires remmoval of the protective axide
luyer froan the metal by pickiing the
surface with a reducing component
as previonsly stted, Expwune fooaip
is the primary passivation freatment
for stninbess steels. This produces o
tenacions and dombls chromiom rich
Ml thait forms mpddly on the alloy
suirfiice, providing the eharmstenstic
“staindess” gualities. The primary
function of o “passivation” ircal-
menl is bo clean lightly contaminated
surfaces o ensume the spontneoids
formation of the chemically inactive

“passive’” film, Though stninkess steel
is naturally passivated by exposare
o air or other oxidizers, poditional
surface wreatments often ane specifisd
L ersire i formy passivity, and op-
timunn coetosion reskstance. Comlact
sl adr, wister or other oaldizers (e.g.,
Mitnc scadd o the environrment ane
usually sufficient o gnsure good Jor
mukiod of the “passive”™ luyer. Passiva-
ti ireatimenis following pickling or
meclsanical cleanbng generally e o
necded providied thorsugh eleaning
has been perforimed and maintainsd,
and there s adeauie caposane o
air or other oxygen-contiuming co-
viponmeni, 'While [ln:.:iu:liurl dioes
nod improve the resistance normally
providied by the alloy, the enhunced
passive film s somewhng thicker aned
e ienacions than that formed natu-
rally. To prevent stuining of stainless
stcel anid restone e comusion resist-
ance, linished pars are often ghven a
passiviition treutmient, which consists
af immersing i a soluton of nine
acitl, For repsoval of solohle solis,
COMTOsacE prudui:ln-. free iron ancl
other metallic contuminatson resuli-
ing from hondling or atmosphenc
contamination, an agqueomis solution
contabming 20 o 50 vol % nitric acid
is iecaimmnesbed for CFEM casings,
(Soe ASTM A 380 Table A2 1 Part 1
and Pan 11

Final Comments
Regandlew af treatments used. wheth-
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er acid pickling, or mechanical clean-
img, castings can eventually show
signs of rusting 11 stored outside, due
o the setifing of ferrous portiches oF
other wind blown contaminants in
the environment. For this resson i
is imporiant o provide prolection
and store stiinbess stee] equipmment
in ndry, iron free environment, An
understanding of service comdstms
and surface cleaning reguirements
is essential to provide corrosion
resistanl “stainless™ castings. Whale
it may appear confusing o deter-
mane which treatments ought b be
specified for specific applications,

ihe ASTM A3SD document provides
an excellent reference which should
be reviewed thoroughly by those
specifying, as well as those supply-
ing sininless steol equipment,
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