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Table 3-2 Galvanic series of some commercial

metals and alloys in seawater
T Platinum
Gold
Noble or Graphite
cathodic Titanium
Silver

[Chlorimet 3 (62 Ni, 18 Cr. 18 Mo
| Hastelloy C (62 Ni, 17 Cr, 15 Mo}
18-8 Mo stainless steel (passive)
18-8 stainless steel (passive)
| Chromium stainless steel 11-30% Cr (passive)
Inconel (passive) (80 Ni, 13 Cr, 7 Fe)
| Nickel (passive)
Silver solder
" Menel (70 Ni, 30 Cu)
Cupronickels (60-90 Cu, 40-10 Ni)
Bronzes (Cu-Sn)
Copper
| Brasses (Cu-Zn)
"Chlorimet 2 (66 Ni, 32 Mo, 1 Fe)
| Hastelloy B {60 Ni, 30 Mo, 6 Fe, | Mn)
Inconel (active)
| Nickel (active)
Tin
Lead
Lead-tin solders
18-8 Mo stainless steel (active)
18-8 stainless steel (active)
Ni-Resist (high Ni cast iron)
Chromium stainless steel, 13% Cr (active)
Cast iron
teel or iron
2024 aluminum (4.5 Cu, 1.5 Mg, 0.6 Mn)
Active or Cadmium

anodic Commercially pure aluminum (1100)
Zinc
Magnesium and magnesium alloys

-
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Table 4-5 Comparison of mils penetration per year (mpy) with
equivalent metric-rate expressions

Approximate metric equivalentt

Relative

COTrosion ET E ﬂ ET
resistance* mpy M Y hr sec
Outstanding <1 <0.02 <25 <2 <1
Excellent 1-5 0.02-0.1 25-100 2-10 1-5
Good 5-20 0.1-0.5 100-500 10-50 5-20
Fair 20-50 0.5-1 500-1000 50-150 20-50
Poor 50-200 1-5 1000-5000 150-500 50-200
Unacceptable 200 + 5+ 5000 + 500 + 200 +

*Based on typical ferrous- and nickel-based alloys. For more expensive
alloys, rates greater than 5 to 20 mpy are usually excessive. Rates above 200 mpy
are sometimes acceptable for cheap materials with thick cross sections (e.g.,

cast-iron pump body).

TApproxiraate values to simplify ranges.

10




n'TNIR 'al0

.(Uniform Corrosion) nT'nx n'tnipz (1

.(Pitting) oma ntnip (2

.(Galvanic Corrosion) nan‘za n'tnip (3
.(Intergranular Corrosion) n2'va fa n'tnip (4
.(Crevice Corrosion) oiz'jn nvtnip (5

.(Erosion Corrosion) (ni'nw) n'tNk — n'rtnip (6
.(Stress Corrosion Cracking) n'xnxn n 't (7
.(Selective leaching / Dealloying) n'aroiz70 n'tnip (8

.(Biological Corrosion) nai7za n'rnip (9

(Uniform Corrosion) n'7'/a1'nx amig

'¥nin D202 NdNn N7\ YwnY 2T N2'A02 NXRXN] NONN YR hwNnnn n't1nig
.NnLWN 19 Y 'RAPKN DIR] DIYNNN NTTIORN NMIANNI N'TIXN N2AIANN

,|ATAI 2NN L]'7[1]'1)’.] NTNIEN DIP'MY 7D ,NTn QY D's7NNN O TAXNI D" TIOPN DITRN
TARENAMIN A'TAIR ARXINN

'TNIRN DX NIOXYIAIRYYT [NAY [I1'DN NIAI0N NIND X' [271,21W'N7 NI NTNIRN 2vp

NT'NX N'TNIP NY'INY% D'IYON NIINNO
(DIMMIR) TR L(NIT?9) J17'A YN — DYDY VIX' e
[122 ,2XINN 7¢ NDNNNN NI N7'YO KDY L,N1TPN NTIIK] WIN'Y — N'TI0Z N1an e
.DI"MITNR ,YAN ,0I'TAN 207 DTN
JI¥NIN DY Yan1d IX,D'N7 ,0107 O'RINA IXINN [IONK YN - D220 'KINID'Y e
J9NN 2"y DR D' NNXIM Ny'n. e
JNOIPN 91K [NYYI N7 — Iy e

11



(Pitting Corrosion) nim 1 n''tnig
JIDNNN NOVY 191 DIN/NINIAY? DNIAY 'TNIR 7Y 210
.(yn7 *2om ,nMay) N0 NIFN7 2717V 1IN W NINDI 070N TI'YA TWRD NDI0N IT N'TNIR

M¥INA NIOIDN DMY9Y771 ,NNVPZ NINRANY (1A ,DIN'A NUTAIR NIA7 NWR NN D'y
DTN

(3.5 77°¥) Tpan wr ¥IRA 9173 h9°UR N2 Ry nyaun 6.4

]
3 anay
£ nina i
§ x —_r——
-
n
~
TPBAR hoy

]

T2 1771 IRy r

BIRYan 0pR SY NNy nvavn - 3.5 110w

JIYNINNN 17002 MY DX YIRN Y7000 172 ,'0217101K 1700 KIN DN DNXe
"7 Nd9INI NOOIMNN NONNN ,NONNA NNIA NIXI UKD

nan 7y 0DWNI DY7'7W 0IF )2N DRXIND N2 VO NN DD ITR D' DNXIF 7722
A0 N ITRNY AIRTY

DTN ']"7[1]1 nX 0'TMm oyanv 0
JTMI172 N0'MNA NRXNIN NDNNA ,DIN'A NUTAIPN AXRXIND NNIA DX X

® ) o
® = ®
Op @ @
® o ”
®
W
Oz 0, 02 @\
@@@%@

/%/

Figure 3-19 Autocatalytic processes occurring in a corrosion pit.

*U. R. Evans, Corrosion, 7:238 (1951).
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