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Rate
A
Penetration : _ ) A
Rate Unit (CR) | Unit p Unit K4 Units of K,
mpy uA/cm? glem? 0.1288 mpy g/pA cm
mm/yr® A/m?8 kg/m?3~ 327.2 mm kg/A m y
mm/yr® pA/cm? glem? 3.27 x 1072 mm g/pA cm y
B
Mass bﬁf Rate ooy Unit K, Units of K,
g/m2dP A/m?8 0.8953 g/Ad
mg/dm?d (mdd) pA/cm? 0.0895 mg cm?/puA dm? d
mg/dm?3d (mdd) A/m28 8.953 x 1073 mg m?/A dm? d
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59355 o3l 52 Al diges bl X1
X1.1 Data:

X1.1.1 Corrosion Current—27.0 pA.
X1.1.2 Specimen Size—round anode area exposed.
X1.1.3 Diameter—1.30 cm.

X1.2 Calculation—See (Eq 1) in text:

27.0 27.0

I.i.:{}r - ) T - 132
(130" 7

= 20.3 ud/cm”
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)LJT Joleo (39— aigod Glwlxo X2

X2.1 Data:

X2.1.1 Alloy—UNS S31600, actual composition not avail-

able.
X2.1.2 Corrosion Potential—300 mV versus SCE IN sul-

furic acid.

X2.2 Assumptions:

X2.2.1 Composition:

X2.2.1.1 Chromium16—18 % —mid range 17 %.
X2.2.1.2 Nickel—10-14 % —mid range 12 %.
X2.2.1.3 Molyvbdenum—2-3 % —mid range 2.5 %.
X2.2.1.4 Iron—Balance (ignore minor elements).

17 4+ 12 + 2.5 =315 (X2.1)

X2.2.1.5 Iron = 100 — 31.5 = 68.5 %.
X2.2.2 Valence values from Ref (2).

Chromium—+3
Nickel—+2
Molybdenum—+3
Iron—+2

X2.3 Calculations—For simplicity, assume 100 g of alloy
dissolved. Therefore, the gram equivalents of the dissolved
components are given by (Eq 3).

17 12 2.5 68.5

O = 37996 X3+ 3577 X2+ 9593 X 3 * 358347 X 2

(X2.2)
= 0.981 + 0.409 + 0.078 + 2.453 = 3.921 g equivalents
The alloy equivalent weight is therefore 99921 = 25.50.
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5095 ol s 3 oolisially (53,95 & 3 (6l Aigad Slauslone X3
X3.1 Data and requirements—See X1 and X2.

X3.1.1 Corrosion rate in mm/yr.
X3.1.2 Density 8.02 g/em’.
X3.2 Calculations—See (Eq 3).
K, =327x10"° (X3.1)

~ 3271077 X 20.3 X 25.50

CR 8.02

= 0.211 mm/yr

65 &yl Sl 5l iged Slowlne X4
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X4.1 Case 1 Data—Tafel slopes polarization diagram,
ba = 58.2 mV/decade, and (X4.1)
bc = 114.3 mV/decade. (X4.1)

X4.2 Calculation in accordance with (Eq 7).

o 82X1143
~ 2303 (582 + 114.3)

= 16.74 mV or 0.01674 V' (X4.2)

X4.3 Case 2—Cathodic reaction is diffusion controlled

ba = 58.2 mV/decade (X4.3)

X4.4 Calculation—(Eq 8):

58.2

Canglio (gl 0315 51 eoliil b 53 195 o3l yo— digns Sluwle XD

Cygal 39 D

S5 sl dib G 102
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X5.1 Data—Polarization: 10 mV from corrosion potential.

X5.1.1 Current measured—1I17.1 pA.

X5.1.2 Specimen Size—14.2 mm diameter masked circular
area.

X5.1.3 Tafel slope values given in X4.

X5.2 Calculations:
X5.2.1 Current density (see X4):

17.1

—=10.80 udlem? (X5.1)
(1.42) 31

X5.2.2 Polarization resistance calculation:

Ep 10 mV ,
=—F = = 926 ohm cm” (X5.2)
1 10.80 pA/em~

X5.2.3 Corrosion current—(Eq 10)

_ B 2531 mV
ot — B =
“r - Rp 926 ohm cm

Rp

5 =27.33 ud/cm” (X5.3)

Joloo caoglito sl yi1-aigos csbawlxe X O
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X6.1 Data:

X6.1.1 Solution Resistivity—4000 ohm cm.
X6.1.2 Distance Between Luggin Tip and Specimen—>5 mm.
X6.1.3 Measured Polarization Resistance—9926 ohm cm?.

X6.2 Calculation from (Eq 11):

Rp = Ra — pl (X6.1)
Rp = 9926 — 0.5 X 4000
Rp = 9926 — 2000 = 7926 ohm cm”

Note X6.1—The solution resistivity effect causes the corrosion rate to
be underestimated by about 25 % in this case.
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