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Al-Cr-Fe Ternary Phase Diagram Evaluation

Thermodynamic calculations of the Al corner of the AFCr-Fe system by Saunders [ .. )jaFe)+yFe) surface in the AHCr-
Fe system, based on the microstructural, hardness, ..

WS Eunsica © 2004 Fepor 100 101457320

Al-Cr-Fe Ternary Phase Diagram Evaluation

Phase diagrams, crystallographic and thermodynamic data
Although the AFCr-Fe system has undergone many investigations, the ARCr-Fe equilibrivm disgram has not been
determined in... ... the (yFej-loop in the AHCr-Fe system ars given...

RS Euneica © 2007 Report IDC 101487334

Al-Cr-Fe Ternary Phase Diagram Evaluation

Phase diagrams, crystallographic and thermodynamic data
...Ecientific interest in the phase relstions in the AFCr-Fe system, particularhy 3= alloys of this system... .. Spprodimants
iz also an interesting peculianty of the AHC-Fe
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Isothermal section at 750°C

Temperature: 750 *C
Concentration Rangs: Fe conc. [0-100 at. %] vs. Al conc. [0-100 at. %) vs. Cr cone. [0-100 at. %)
Part of report on "AFCr-Fe Temary Phase Disgram Evaluation’
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Al-Cr-Fe Ternary Phase Diagram Evaluation

Phase diagrams, crystallographic and thermodynamic data
Materials Science International Team, MSIT &' and Gautam Ghosh

Abstract

This report for the termany system ARCr-Fe discussss binary systems, solid phasss, invarniant equilibriz, liguidus swriace, and

Introduction

The major part of the work has besn investigated by Homilow [39Kor, 40Korf, 40Kor2, 45Kor] and [46Kor] and Kozheurow [FORozT)
and [FOKoz2]. Homilow wsed Armoo grade Fe (0,25 mass G, 0,05 mass% 5i and traces of Mn), Al pigs (0.1 massit 50, 0.1
mass¥ Cuj, Al powder 0.1 mass% 50, 0.1 massi Cu), chromiem ccide of unspecified purity and anshyticalhy pure iron oxide. The
slloys wenz prepared by the aluminothermic process which was slso used by other investigators [32Tait, 32Tai2, 430Mon, 31Prs,
S3Cas, 54ChHI, 55Tag] and [380CHu]. Thermal anahysis was performed to monitor the solidification process, in an induection furnace in
insulsted corundum crecibles and undsr an inert stmosphere of He-Ar. [32Ta1) and [32Taid] vsed Armco grade Fe (0,14 massit I
Sy, ALDAT masst 5, 0.8 mass% Fe) and the liguidus surface was determined by thermal anshysis. Chubb [33CHY] determined
izothermal sections using high-purity Al (55,594 mass%), iodide Cr (95 388 mass%) and electrohytic Fe (55,954 mass7%) having
extremely low levels of interstitial elements G, H, O, N. Alloys were prepared by arc melting, followed by homogenzing treatment
at 1000°C for 100 h. Final heat trestments were done under argon atmosphers in silica capsules and guenched into water. Phass
anahysis was carmied out by optical metsliography, X-ray diffraction and hardness testing. [35T2g] and [38Tag) studied the effect
of Al addition in Fe-Cr binany alloys on the formation of the o-phase by means of optical microscopy, ¥-ray dif fraction and
hardness messursments.



Tables

Table 1
Solid Phases

Phase/
Temperature
Fange (*C)

]

=550 452

{Cr,aFe}

Cr
<1863
{aFe}r}

=312

FPearson

Symball

Frototype

cF4

Cu

clZ

Lattice

Parameters

(pm)

3=28E4

a = 28885

Comments

pure Al at 24°C [\

{Cr) and (aFe) completely
soluble, Al solubility both

in {Cr) and in {aFe) = 46 at.%
[Mas]

pure Cr gt 27°C [W-03

pure Fe at 20°C [V-C)

[

Fig. 2 Liquidus projection of the Al-corner

Cr 400
Fe 0.00
Al 96.00

MSI&  Fig. 2: Liquidus projection of the Al-comer
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CAS-Mo: 4845553 Inchl Key: AMSMYCOBCOZLEE-UHFFFAOYSA-N
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Toluene

Melecular Formula: C7H: Inchl: InChl=15/CTHE&c1-T-5-3-2-4-8-T/h2-6H, 1H2
Molecular Mass: - Inchl Key: YXPWABEGKXRONW-UHFFFACY SA-N
CAS-Mo: 108-88-2
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Benzenamine

Molzzular Formula: CoH-M Inchl; InChI=15/ CEHTMICT-5-4-2-1-3-55
Molzcular Mazs: - Jh1-5H,THZ

CAS-No: Inchl Key: F&YRUJUNNCNPSJ-UHFFFACY SA-N

1469597-94-8,37342-16-8 B2-53-3
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General information
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Element Systenn C-H

CAS-RNC 174573851, 54680-86-0. T 1-43-2
INCAE A= 15/0 6HE/-3-4-5-5-3- 1154

-

3D Interactive Structure

Information on SpringerMaterials

Properties requently appearing with benzens
* Camatlc Pressure (473)

* Heat OTMEing (376)

» Exoess EMtalpy (375)

* Heaat Of Solution (330}

* Yapar-Liguid Egqulliorium (276}

® Sea Mane

* Danshy [127)
» Expass Wolume [39)

* Permifthdly (78]

Chemical Properties + Synthesis

Mo lecular Welght 75,1134

Calulated Log P- 1,906

Fotatable Bonds: 0

H Acoegiors: 0

H Dorsiors: 0

Feactions hauing thils substance =5 @ reactant: 20875
Reactions having thils substance =5 @ product 1122

» priaza Equillorium (211

» Dilelectric Constant (77)

O liew 30 Imeracihe Stnuchurs

» Sqlkd Liguk] Equiliorium (73]
» Refracthe ndes (53]

» Acthty (52)

» Visooshy (53)

® iteing Ennalyy (45)

Joumal antkcles containing Miks substance 4017
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molecular packing diagram: see Fig. 1
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