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Pitting corrosion is a localized form of corrosion by which cavities or "holes" are produced in the
material. Pitting is considered to be more dangerous than uniform corrosion damage because it is
more difficult to detect, predict and design against. Corrosion products often cover the pits.

Pitting: corrosion of a metal surface, confined to a point or small area, that takes the form of cavities.

Pitting factor: ratio of the depth of the deepest pit resulting from corrosion divided by the average
penetration as calculated from weight loss.
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Mote: In the example above: Py= Fy; and 8 = 8,; because the closest pit to pit 1
is pit 2 (i.e. pit 2 is the nearest neighbor to pit 1).

(a) Pit-couple in a Plate Subject to a Biaxial Membrane Stress Field
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(b) Section A-A

Figure 6.14 — Parameters for the Analysis of Pitting Corrosion

$loya> (So,55 Jdow Cuz 5l 0,90 o palyb A S

3,1 Jardljgiws cpl 5l oaisS solaiwl 4y (Siwg .aiil pgaily &g 4 el Soe PIt (5,05 o5lusl s -
bl Had> 0uls (605 o5l sla Pit olows S

250


User
Pencil


API 579 wlul p gl oo So,95 25!

25 oo oaliiul GBIl gl Pit 4y cos Pit 0 bl sl oS Joall g -

Al 5 pasls g 18,5 b PIt ple 4 Cad Canl (oo gl g

:|°5‘> 'alf

o 0313l 5 slal ol o 0l lis A JSS 4o azsT asile .igds il Pit o 4y s Pit o 5 o3

pge o8

295 (50 dsla(RSF) oailodly plsiocul ;52518 0l sl aiS al)f e ¥ oty 5o 4zl asile

D9b (o0 plxl e 5 (Job 99 50 Sl palS )3 0h Y mhaw oLl e
dor 0 PIt ez s ool )15 ol plodil g 005 cpass « PIt 0l ) Ce s aS 098 o0 Slpai @
1o 35z g ails LSy bz Slpa (o Wl Gy aS0) Gl 9wl e wly Glls Sl
2L g RT . (PAUT 4 UT wiile ) ol b sla 9051 b wilys oo PIt Goc (5,5 ol slo g, @

S5 55 0310l Pitt GABE L ks oyl Sl & j50
2o 3l G Sy ¢ o ) el Jold Wilgs oo PITE 0y e 20 5 (6 iy slo bs, @

251


User
Pencil


API 579 wlul p gl oo So,95 25!

oordy sl e 92Ul sle bg, -F

2 @byl wdlb i 5LS 090 Caalid Jlax I (50,95 sl &5 sl 4l 5 onilendl Culiis o S

)
1T~ ~ AT
¥ o t
t (Require) }
t {l;l;lrn]
3o 830 s b oniladly csles Jilas awglio 4 IS
e

Sronkio A Culis @ gl o) 5l asS (5,8 .ausS dwle |y o Sile a0 0+ sles ,0 A106 Grad B
Sz 095 eolatwl API 579 5l ol Ly aSls g0 10 ) (gl 0,85 (58,65 os (i ol 0 0l ool

Aol wilgs o
S o ysboy90 (o aS ol Ly eaisS solaiwl 5 Jlo p endie 0.1 L ol 50,55 G 0S5 8
a3l Jlo 09,55 (o0 )18 )30 00 g 50 &S Sloj 5l g o

t = PD/2SE = 600x14/2x20000x1 = 0.21In = 5.33mm

bl dg) ol sla o laibin] ulul o cwl (Koo |y 0,0 VYO caie il yeli B aisle aSiol 4y axgi b
D, e JAVO T 1) 00l dilone Cwolies Wl oS

t; =5.33/0.875 = 6.1mm

Cwled 4 fanles 0.5 ol (oo Jlo 8 Soe sl alple ¢ Jlo 2 fenkes 0.1 L 2l (59555 oy

gl adlsl 445 A

252


User
Pencil


API 579 wlul p gl oo So,95 25!

t,=t;+0.5=6.6mm

Sordeo 8 Jolro sl Cualbes g 058 il yiendin 6.6 Jolao Lue ol S 15 50 05250 Culius 4

23,5 cual g 5l >

2.67 oe 4 sl oy (53,55 dhox 51 (50,55 g5 10 1 (28,5 )18 gy 30 5 g s Sl amy >
sl oo sloe

S ¢ S S

3L 050 Cwlrs JBlas b e cules als glgl annlio Ve S

APIS79 o lailisl 5l ogis o dlariy g .0il cod golaiBl g ad,0 a5 (yg,de 3L 5 50 Cuales JBlas leolawl b S,
LE w2 Cwlrs ao v A b oo oS slul b (59,65 ol asein | IS5 (0 a5 johailen 09l colaiul v bl sl sl

D9 @Bly ool )90 Wlg oo

API 579 s lstiwl 517 Jad V mhaw olul p gl oya> 5,05 b,V -F

O APIS79  s)lailin] 516.13 1 6.6 JSi a5 sl (sl ailliia sla o 53l Ls ) o 350 50
el 0als et VY S )0 Tags o1 5l (SO diges Ll 0als oolo

05,9851 50 a4zl b g dwlie 00l (615 o5lal (slo ools 4y amg5 b 1) RSF b oaslesdl plSovinl ;4516 lade
L)T)") t5|9"\?)'> w.u)}i”jbdu.loyﬁ o».\.sLo.dl.a ﬁ&?wu‘)jjbusadwl.o.c S o..\.wwdibm

L 6,000 0500 gy doldl Sl 54y 28,5 Joaz 4o ous 0.8 RSF 51 28y RSF Slocsl suls jasein
Ly 6,8 Hled mSlas b gols plul 1 Y o jo o)) casl (oo Syso () o8 50 sl Wilodl Pit ja>

S,b L g slply MAWP, lade V mhaw j0 aul LB 8 50,05 jeax b 9 4 S . s LialS
55 Sles (MFH, Jopis oyile sl 1y )5 el | yiSTom 5 ,Lid oo

253


User
Pencil


API 579 wlul p gl oo So,95 25!

Level 1 RSF
R, Cylinder Sphere
08 0.9 0.89
06 0.82 0.78
04 073 0.67
02 0.64 0.56

API 579 slastiwl 517 Jad jo So,95 (SoSTy ool diges V) IS

254


User
Pencil


API 579 wlul p gl oo So,95 25!

DBb oo Jd ) mhaw j0 Dbyl g ok bl U pe
i sl 4o o _aBly caslinis « (FCA) T 55,95 ey caly) bimgs (D) ka5 aile 4yl laasii

I pit w8l 4>l cwlbs Coled o g (LOSS) ‘51.._9 Sl dl:..aslf‘(trd) o)b.; S¢>g ! 0 o> 65.3)55

Dol At (te) com b 0)90

ipgd p5
Dgd (aie (59,55 Ly 4y azgi b (g o3l 050 50 Cules ke

t. =t —LOSS—FCA (6.1)

t.=t,—FCA (6.2)

ipge S

00,8500 51 So b g 00,5 ags canlie paat ol 5l0gd astine Cwl Pt sl o i s a5 gl 4l
D oole Gillay g duglie Alliin sl

255


User
Pencil


API 579 wlul p gl oo So,95 25!

P)Lér? Plf

a>b 5o Tmm oailewdl Cwlies (p S o] 5 oolaiwl b g (Winax) 098 (545 o5lasl Pitt Goe p yiis
(VIS g A JS).098 aduine (S0,95>

tmm = trd - Whax

Py o8

29y (o0 e o5 a4 Al 85 b3 balyd g ail G SO0 Pt 4S50 50
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Lo = 2.5 mm (0.10 inches) (for vessels & tanks) (6.4)
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2) Pitting and corrosion damage are acting on opposite sides:
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Vessel Data
Material S4A—-516Grade 70 Year1985

Design Conditions 300 psi (@ 250°F
Inside Diameter 60 in

Wall Thickness 0.75 in

Uniform Metal Loss 0.05 in

Future Corrosion Allowance 0.07 in
Allowable Stress 17500 psi

Weld Joint Efficiency 0.85
There are no supplemental loads on the section.
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The maximum depth of pitting has been determined asw, . = 0.3 in

t mm = trg - Whax = 0.75-.05-.0.3=0.4in
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Calculations show interpolation in Figure 6.4.

Given R, =0.635

From Figure whenR =08 = RSF =09
and when R, =0.6 — RSF =0.9:
thus the difference in RSF ={0.95-0.97| = 0.02

and the difference in R, = ‘0.6 — 0.8‘ =0.2

Solving for the RSF

[0.635-0.6"
RSF =(0.02) ]+U.95:U.9535
’ 0.2 )
) Level 1 RSF
R, (See Equation 6.3)

. Cylinder Sphere
0.8 0.97 0.96
(0.6) 0.95 0.91
04 0.92 0.87
0.2 0.89 0.83

263

‘e ‘olf
RSF, jlaie aSolol 51098 aunlio RSF, L AP 579 i 6501 wlul s ool ws 4 RSFluia

=

2o plE


User
Pencil


API 579 wlul p gl oo So,95 25!

Sy sl 0l 0,50 gl 0,8 sla 53,55 3539 b (5,10, 0,80 gy dnldl Sl caisb RSF>RSF, 51

MAWP, = (RSF/RSF,)xMAWP
aalol e ool Cawd 4 Y4V oo (50 0,0 jLad JBlos g el 25,5, 0.9535>0.9 4l a4 a5 L

el LoDl (6518 2 0 00 gy

API 579 s luilel 18 fad ¥ zhaws bl s gl 0pi 55,55 b)) T-Y

o Pl Jaoe gl 25 Glp o0 g ok sl 15 Glp oo el o lae Db e o

3,15 5929 RSF ouiledly plSouinl ,iS1 5 (6 50 cpass 2b)) prlaw cpl o .igds
ool ¥Vodaw o gl o> Fo,95 b)) plsl LS Jol e
:Jol o8

Do Sl LOSS 9 Thom « trd « FCA . D wile 58 9,50 adgl ool

:pgé 'o'f

t =t —LOSS—-FCA (6.1)

€

t =t —FCA (6.2)
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‘pgw o5
(Fig14) o9 olu> Wi g P e g« O K polie jglome Pit 50,8 (gls 5 .09 ol Caslied Conns
Bic = pit g0 4413
P, = Pit’s Distance
W, = Depth for All Pitt
ez o8

D¢ (6 S o3ll PIt o 5 exilesdl Cuolses

t iy oS

29y 0 od pl 4 asl 55,5 0.2 5 Ry aSajp0 50 5 058 Clas ) mow 2b5) asle LS poles
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1) Pitting and corrosion damage are acting on the same side and the pit depth is greater than the FCA :

Lo = 2.5 mm (0.10 inches) (for vessels & tanks ) (6.4)
t..=1.3 mm (0.05 inches) (for piping ) (6.5)
R, — Lo (6.6)

I

¢

2) Pitting and corrosion damage are acting on opposite sides:

ton—FCAZ= 2.5 mm (0.10 inches) ( for vessels & tanks) (6.7)
t..—FCA>1.3 mm (0.05 inches) (for piping) (6.8)
r —FCA
R, =-mm — (6.9)
r{
NV r:lf

O Camdge N s byl w83 L85 0l lsie (ordge (9,55 9,90 0 T fad jo a5 LS aly ), S

D9 plnil Voo b5, sl (0 g

d <=Q(Dt,)"?

p...a.:bﬁlf

WSS oo Sl | pitt Couple slaxs k5256 . 0sS Gles pit Couple ;o sl 1) Ryt lade

th, AveK = (th, i,K + th,j,K)/2
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:p.aoo 'alf

(6.20 b 6.13 Ll ,).055 Lo Pitt Couple ,» sl,; RSF luke

RSF,=1-(1-R,,,,)(1-E,,,) e
| &,
E L —min -2 10 (6.14)
o WE
'I'k=.umlk-ﬂ’13:‘i|i|ﬁ:ﬁ_.;|-. [LTIE |P'..k_p2.k ] (515)
( . 2 3(sin’[26])a, o )
¥, {1:05"[.5?,,]+51n‘[25,,]]|{£; ) - *3 — _: (6.16)
| (sin® 6] sin* [26,]) (s ) )
Py= 2 e
Juu-.g_n:
5, = (6.18)
2k . -
_ B lags
JMM-&_ PL (6.19)
I:iil'Ji:_dlui:
q,, =% - {6.20)
23l o
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S0 oles Lo pitt Coupl asa 51y oaslesdl plSouinl ,5:S6 lawgise

RSF pr =1/n ZRSFy
033lgs pl8

oolatwl teg 5l te sl s Loyl s ol o ols aloil API 579 s lilinl 510 Jad olwl 51 Sblgo,S 5,8

Dg (50

teq =teXRSFpit

oogas Sl alS lsie b1 sl aal a3 a5 aiil ol 555 4 gl o i sl (5,55 Copnds S5
29 bl Cenl (o0 S e oS (215

Jsl 8

3¢ Ol LOSS g thom « trg « FCA ¢ D usle 5L5 5,50 adgl oalo

:‘590 r:lf

w5 ol | e asile te e
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t =t _ —LOSS—FCA (6.1)

4

t =t ,—FCA (6-2)

g 8

o ol MAWP e

:P)LQ% r’Lf

ey

(RSFLTA).JQ; ua.’?umo LTA 6‘)" o..\.aLo.Jl.a rﬁlS.’?u.m‘ )55@ )‘..&.o.o

: i oI5
33,5 (et hd Jged wlel )l el sl Jolae Cualies

teq =tgXRSFi7a
 ptdn ol5

] teq JJL\Q Cwles PIT G 6)3 O)L\J‘ )L.u:
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Dl yaseie MAWP, ol o3V

MAWP, = (RSFcomp/RSFa)xMAWP
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:‘990 rﬁlf

w9 ol ) laws wiile te i
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4

t. =t ,—FCA (6-2)
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273


User
Pencil


API 579 wlul p gl oo So,95 25!

oz o5
teq =tXRSFoy
ey plS

g dmlie g anwle S(L) S(h) Joli

274


User
Pencil


