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Improvement in the High Temperature Corrosion Resistance of

Ferrous Alloys by Simultaneous Coating with Cr and Al
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Fig.1. Schematic diagram of model proposed by
levine and caves and seigle for packs coated
with pure Al as the masteralloy,
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Fig 2. Partial pressures of gaseous halides as a
function of temperature in NaCl-activated
packs assumed to contain pure Al Si and
Cr.
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Fig 3. Activities of Al and Cr as a function of the
Al content for Al-Cr alloys at 1, 273K .
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Fig 4. Equilibrium partial pressures of gaseous
species in an NaCl activated pack as a
function of Al activity in the masteralloy
(Ar, 1,273K) (a) in the pack, (b) at an Fe
-substrate
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Table 1. Standard gibbs energies of formation of
sodium, aluminum, <chromium and iron
halides (1, 273K)

Gas Phase 4G’ (Keal Gas Phase 4G (Keal
/mol) /mol)

AlCI -36.275 | AIF —86.480
AlCI, -75.930 | AlF, —-173.050
AlCI, —123.340 | AlF, —270.130
ALCly —233.500 ALF, —541.510
CrCl, —48.010 CrF —27.320
CrCl, —88.590 |CrF, —115.610
CrCl, —70.790 CrF, —196.180
FeCl 25920 | FeF -19.810
FeCl, —47.140 | FeF, -103.180
FeCl, —54 430 | FeF, —186.100
NaCl —56,825 NaF —83.580
Na,Cl, —126.490 | Na,F, —182,300

Condensed Phases Condensed Phases

AlF, —281,850

CrCl, —59.060 | CrF, ~146.070
CrF, —212.081

FeCl, —48.100 | FeF, ~127.690
NaCl —69.945 | NaF —103.960
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Table 2. Thermodynamic calculations of the equilib-

rium composition of a pack by SOLGAS-
MIX under argon at 1,273K ; activator
NaCl ; piway=1atm ; in  the masteralloy,
a,=0.004 and ac,=0.83(90wt%Cr—10wt%

Al)
PHASE GAS
SPECIES P/ATM  SPECIES P/ATM
Ar » 99439E+00  ALO - 10845E—11
NaCl « 55918E—-02 Al » 39899E—12
Na - 11230E-04  ALC) - 34681E—13
AICI, - 24806E—-05 Cl, + 76059E—14
CrCl, - 67966E—06  Al,Q, - 89159E-19
CrCl, - 54478E—-06  AlO, - 21318E-25
AlCl < 3T479E—-06  CrO, - 16328E—25
AlCI - 20964E—06 O, - 28967E—30
Cr - 11112E—-08  CrO, « 25508E—37
Cl - 83487E--09
MASTERALLOY
SPECIES EQ.MOLES
Cr + 19900E 400
Al - 42567E—01
ALO » 36767E+00
NaCl + 17000E—01
CrCl, + 00000E 400
Cr,0, + 00060E 400
INITIAL INPUTS : ny,=.735mole ; n,=1.103moles
Nyg = .017mole ; ne,=017mole
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Fig.5. Equilibrium partial pressures of gaseous
species in a CrCl, activated pack as a
function of Al activity in the masteralloy
(Ar atmosphere, 1,273K). (a) in the pack,
(b) at an Fe substrate.
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Fig 6. Equilibrium partial pressures of gaseous
species in an NH,Cl activated pack as a
function of Al activity in the masteralloy
(Ar atmosphere, 1,273K). (a) in the pack,
(b} at an Fe substrate,
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Fig.7. Equilibrium partial pressures of gaseous
species in a NaF activated pack as a
function of the Al activity in the masteralloy
(Ar atmosphere, 1,273K). (a) in the pack,
(b) at an Fe substrate.
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Fig 8. Equilibrium partial pressures of gaseous
species in a AlF, activated pack as a
function of the Al activity in the masteralloy
(Ar atmosphere, 1,273K). (a) in the pack,
(b) at an Fe substrate,
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