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CorrosionMaster,
US DOD SBIR project - Phase I: “Galvanic corrosion FEA modeling can identify — upfront -
the locations of corrosion ‘hot spots’ and provide an indicative severity (corrosion rate) on
ElE L_||:R— systems of interest to Navair. The prediction matches the service corrosion I”

electrochemical intelligence
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mCorrosionMasterf&4 ¢
CorrosionMasterEE2NRERIHMLE BB FREIRRINGG , BfEHISEM,. BEFIMIIEREIR , B
PrfEiRixit. BRiElsyca CorrosionMaster H=KIIRERRIRARY - RUALIERECurveAnalyzer, Xfi#egCorrosionMaster

M=k EzEXPlorer, CurveAnalyzer
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CorrosionMaster
o KA AR
o A% 545 H AT

XPlorer

o Jo AL AR
o 25 R i Sk R R
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VAR

m CurveAnalyzer

CurveAnalyzerfZCorrosionMaster FUBTALIRFEIR, HRAIBEHETESRBIRICLEIZE

lyzer [C: ineeri i i Y assivation_noble.txt] ﬁ — |

File Help
Set02 | SetH2 |  SetMe | _ SetRMs | Show ranges Uselogscale [ Scale to selected Show probe lines [#] Show tangentlines [ Show grid lines
E V] JEXp. ﬂmg JO2 [A/m. JH2 [A/m2] JIMe [A/m2] JTot. A/ﬂl -
-1.379146 431000 -69.825386  0.000000 -71.479449

m

-1.375653 R 8000 -66,308828  0.000000 -67.962890
-1.372202 -64.621000 -63.008045  0.000000 -64.662108
-1.368332 -61.117000 -59.501104  0.000000 -61.155167
-1,364771 -58.066000 -56.447252  0,000000 -58,101315 15
-1.361148 -55.123000 -53,501033  0,000000 -55,155086
-1.357571 -52.368000 -50,743111  0,000000 52397174
-1.353619 -48,459000 -47.861414  0,000000 -48.515476 1.0 4

-1,348591 -46,722000
-1,345895 -44.324000
-1.341913 -41.884000

-45,092296  0,000000 -46. 746358
42692591  0.000000 -44.346654
-40.249905  0.000000 -41.903968

0.5

1338125 -39.681000 -38.055775 0.000000  -39.709838
1334214 -37.554000 -35.916083  0.000000  -37.570156 - -
1330010 -35.330000 -33,750327  0.000000  -35.404350
i 3o Reaction Name Stochiometry
-1.322121 -31.674000 -30.031778 0.000000 -31.685840
-1.317926 -29.868000 28.224589 0.000000 -29.878652
-1.314129 -28.327000 682421 0.000000 -28.336484 0.5
-1.309767 -26.660000 25.014704 0.000000 -26.668766
-1.305793 -25.233000 0.000000 -25.240301
-1.301346  -23.732000 0.000000 -23.738466 10 H - -
ide s ooy 32 o 1 O, reduction 2H,0+0,+4e =40H
-1.293272 -21.247000 0.000000 -21.251635 2 2 2
-1.289017 -20.051000 0.000000 -20.055697 15
-1.284745 -18.925000 0.000000 -18.928518 B
-1.280550 -17.886000 0.000000 -17.888987

-16.869000 0.000000 -16.871650

-15.928000 0.000000 -15.930236 ~ FLo -2.0 4 2 H I t' H O 2 - H 2 O H -

. B - - e P -L40 -L20 -1.00 -0.80 -0.60 —
. _ e ap ap on i , evolution ,O+2e =H, +
Common Oxygen reduction Ranges
T |3 |Jm = ka2 exp(aztF(E-Eoz)/RT) — kez [H+][0:] exp(b:4F(E-Ecz)/RT) || MnE [-1300000 min 1 [-2.000000
PH [7.56 MaxE [0.6000 Max ) Reset . .
kaz | 1.00603 £02 [0.700000 ke2 [0.000050 [ 0.600000 [ 2000000 i L — X+
Oxygen Xl | X =
d [microns] | 70 a2 1.00E-05 Reset Defauits b2 |0.121602 Solver
D [m2/s] [ T00E-09 [N passivation - Nable metal =] ECom.exp [V 0198030

[02] [pem] [9.6 - Hydrogen evolution ECor,fit [V] | -0.207953
R I Juz = Ka3 exp(@s2F(E-Ex2l/RT) — Kea [H+] exp(-bs2F (E-Ex2)/RT)
R [ohm] [0.45 Re-compute

ka3 | 1.00E-03 EH2 [0.00E+00 ke3 [0.003484
Alem2] [17.0
Indude O

Load S
a3 [ 1.00E05 b3 [0.186683 o ove RS [0.035544
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. Co r rOS i o n M a Ste r— [ j‘_\{ﬁﬁ%g Gifj CorrosionMaster 2014 [Model : Default ] (=&

|| File Window View Help

Input Wizard [=]

Application Specification l Environment Selection Material Selection ]Reporﬁng ] Solver Settings ]

~Material
m Layer
Material | Class | Polarization | m
Insulator  Insulator Insulator s
bolts Iron Fe
connector  Copper Cu |n"c EJ

® FLA IS I i S FELAE R re O HAT ST RE s == E

o IFEURAIE I I, EkIs .

_ |
Electrical Connections
1;%' ; From To T Value | - From

Impo... Import.. Resistor  1.0e-6 B | ll

Impo... Import.. Resistor 1.0e-6

Impo... Import.. Resistor 1.0e-6

. o N L Impo... Import.. Resistor 1.0e-6 E | L]
Va1 1 | I [Mimpo... Import... Resistor 1.0e-6

. /T Hﬂ‘ l‘l_‘ ﬁ: I H EA ’ Bl_ﬁ Hﬂ‘ l E"j 4 I:I u_ﬁ NH [Mimpo... Import.. Resistor  1.0e-6

Impo... Import.. Resistor  1.0e-6

Connection

Impo... Import.. Resistor  1.0e-6

Mlimpo... Import.. Resistor  10e-6 add_ | Remove | Aoply_|
~3 /"ﬁ S iﬁ . FAtmnn  Tmnact  Dosicbae 1 0nC =
JEY H 3
Prev l Close l Save Settings l Next I
View Manager 5| | Log Window =
® ,Uj“ E'?ﬂ‘/‘rm Féﬂ:*@ §%E e = e =
Mesh Show re-meshed
SRSy 2 = ° [shace Loaded _ tis: 40678 «
14 & Name She Mesh Mesh Mesh Line Pttrn Line Degenerated tris: 0
x ™ | (Components) o Show Type Color Pttrn Length Thek Duplicated tris: 0 —
Zones
0 Importedi[Insul... Yes Yes overlay | soid 0.02 0.01 Scaling factor : |
1 Importedifbolts]  Yes Yes overlay | soid 0.02 0.01 Charact. length : 0.128098 [m] 15
2 Importedifconn... Yes Yes overlay I Soid 0.02 0.01 Total grid area : 0.0251784 [m2]
3 Importedi[plate]  Yes Yes overlay I soid 0.02 0.01 B £
4 Importedifsocket] Yes Yes overay [N soid 0.02 0.01 -~
Iezay- T TS TSET: U Z0NeS] U Sel
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B XPlorer—— 5 4b ¥ 2%

CORROSIONMASTER REPORT

IR RN == B0, T HOTERS REHESR.

CR[umfyear]

|
N\«
¥ Show [~ show
Cowe | o .
™ Round Heapy Product Name ATI-9116-413-C
Product Description 400 Series Compensator
Business Unit Corrosion Protection
Simulation Date 1/7/2010
GalvanicMaster Version 1.0 Beta
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T R A TNRETT 48
|

B XPlorer——Z& B &5 ok

GR Crevice Corrasion Modefler Zrmee
- 0 X e kil n Crevice Input Data Solver Convergence Settings
Fle View Hep t,  Tewdthit) 5 [micron] Max # Iterations 500
File View Hel
—_— - . . Length [ic] 300 [micron] Convergence Level -10 [log 10]
U e R
e o012 k Domainwidth[w] 500 [micron] Final Damping 05
T j 0005 Increment Damping 11
| Redraw Reset CheckInputValues 1o vamping 50
Tsgma A 00088 i
M+
C:\Program Files\EISyCi revice
MOH)+ 00082
H&OH) ER—GY Byt Duta C:\Program Fies\EISyCa revice_01
0H- 0007 Film thickness [d] 70 [micron]  pH 7.56
hée(- oo Film conductivity 1 [s/m) Temperature 293 x] Run Simulation  Load Results  Open XPlorer Open Excel Open Folder
Hiﬁ Electrolyte potential 05422  [V] [02)bulk 03 [mol/m3]
14 01061 Metal potential 0 ™ Diff. coef.02  1.00E-9  [m/s] 20 Plot
7:: 00854 Metalionvalence 2 n Convection 25 [RPM] V-Coordinate Scalar:y Geometry
vy i DG - Couple Scale
Polarization Curve Used 14 7 Show Axes
L Renre Store (1) 0004 Show Grid
1 g v
I atof Polarization curve : Iron_SteelUC3_uc.txt
o Cear Al 00034 Metal Oxidation Reaction Kinetic Parameters - AT CREVICE TIPY 2.0 Results
— o Juae = Ky @XP(3,0F(E-Evs,)/RT) ~ ks xp(-b,nF(E-Ew J/RT) 7] Show Lamend
& & 00 Show Results
00020 kal= 1276411 [} Eol= 0 V] ket= oooevo [ 1 o Isoknes  # 15
al= 1058 o b1=o o i
00014 a0 .
Metal Oxidation Reaction Kinetic Parameters
Donor Hin.: 0 [min)
oo Jute = kg €XP(3;0F(E-Evtg)/RT) ~ kes Xp(-bnF(E-EwieJ/RT) S o s A
kal= 1276410 [] fo1=0 V] ke1= 000640 [
a1= 1058 o bi=o 0 -300.0
Oxygen Reduction Reaction Kinetic Parameters 200 %0 69 %4 %0 204
XCoordnate
Joz = Kz @XP(3:4F(E-E.)/RT) - ka [H+] [0:] expl-by4F(E-E.2)/RT) o —
=|5L||:|=|» o : o DA+ e v
-_— tlectrochemical intelligence . —
Ready. Y
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CHEVROLET CORVETTE 206

Mg Roof Frame
Hydroformed Ti Valves and

Al Roof Bow ™™——_ . ;/\ Connecting Rods

@Er'lgine Cradb

Ay Carbon Fiber
Hydroformed — Floor Pan
Al Frame Rails
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Mg engine cradle used
in
Chevy Corvette Z06, GM.
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Zn coated steel bolt

Al crush limiter

Al brake

Al sleeve

Mg cradle

Zn coated steel
washer
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AaEREWith Al sleeve TAREE Without Al sleeve

2
e

CRumfyear]

B High

I Low
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AN A EE NI

Internal surface - With Al sleeve Internal surface - Without Al sleeve

CR[umiyear]

B High
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RO —x &SV RHE o)

HAR IR - R

Rest of the assembly pieces - With Al sleeve Rest of the assembly pieces - W|thout Al sleeve

CRum/year]
B High
EE Al sleeve — ‘

1244 Bolt

'

#F Washer

4

BZBENUt

Brake

FRA #%Crush limiter
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J| R61=sEsiRRE micR

D10
N
R

VLV IR P R 87000us/cm
VLV L S 1000um
e 354+2°C
ERSRiTAES 90%
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240h 369h
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M| =omazaaEmas

W SRR K

75 A

1 A FEAR BKEETCA, YNRIEARABEAEIRE
2 N A AR 5 4IDM2
3 LS ANFHAN1Cr12Ni2

| IEZ N G

o b A, 5%NaCliA TR
PN s

VR R AL SR, 30427uS/cm; R EEEE: 200um
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ST AR NESEES 28 (FE—)

www.glb-china.com.cn

CR[u

miyear]

108.585
102.52
895.20
§7 .55
80.55
7323
B5.91
58.55
51.26
4354
3662
29.29
2187
14.65
7.2

0.00




CRumyeat]
12560

1722

M| =omoEsmEmEas

41.57

33.49
2512
16.75

8.37

0.0o
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