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Alloying of magnesium alloys and phase diagram

HAO Shi-ming
(School of Materids and Metdlurgy ,Northeastern Universty ,Shenyang 110004 ,China)

Abstract : The research status of binary and multi-component phase diagram of magnesum aloys has been
analyzed and severa problems existing in aloying of magnes um aloys have been pointed out. On thisbass,
it was discussed how to study phase diagram in the dloy desgn of magnesum dloys. It wasindicated that
heme on experimental measarement and thermodynamic calculation for aloy phase diagram of a

magnesum aloy duster from 6 to 10 dementsisfeasble.
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Table 1 The comparison of phase diagrams of Mg X sysem with Fe X, Al- X systems
Fe- X 79 5 FeAm FeCs FeNp FeRb FeTl
Al-X 78 7 Al-Cs Al-FK AI-FNp AlFOs AI-FRb AlFRe Al-Tc
MgAc MgAr MgBr MgC Mgd MgF MgF Mgl MgNp
Mg X 87 26 MgOs MgP MgPa MgPm MgPR MgPr MgPt MgRaMgRe
MgRh MgRu MgS MgS MgTa MgTc MgTe MgW
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Fig.- 1 The latest pattern of Mg X binary phase diagram
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Table 2 The solubility in magnesium solid solution of Mg X binary alloysand second phase
( No sdl indicating that solubility is very little)
Mg Mg Mg
xg! % xg/ % xgl %

MgAc e Mg H 11.0 BMgH, |MgRa
MgAg 4.0 MaAg | Mg Hf No =l o Hf Mg Rb No =l Rb
MgAl 11.6 Mai7Al12 [ Mg Hg 0. 40 MgHg | MgRe
MgAr ° Mg Ho 5.44 Mg Hos | Mg Rh
MgAs No =l MgAs | Mgl Mg Ru
MgAu 0.1 MgAU | Mg In 19.4 B1 MgS
MgB No sl MgB, [MgiIr No ol Mgulr; 2| Mg Sb No ol aMgs S,
MgBa 0. 002 Mgi7Ba | Mg K <0.02 K Mg < 15.9 MgSc
MgBe No =l MgBes [ MgLa No sl Mgpla [ MgSe
Mg Bi 1.12 aMgsBiz | MgLu 8.80 Mgl us | Mg 9 No =l Mg.S
MgBr ° Mg Mn 1.0 Mn Mg Sm 0.99 M@a1 Sms
Mg C ° Mg Mo No <ol Mo Mg Sn 3.45 M@ Sn
Mg Ca 0.58 MgCa | MgN No ol Mg:N2 | MgS No ol Mgi7 S
Mg-Cd (MgCds) | Mg-Na No sl Na |MgTa
Mg Ce 0.13 Mgi.Ce [ Mg-Nb No <l Nb Mg Tb 4.57 Mgz Ths
Mg d ° Mg Nd 0.63 MagiNd [ Mg Te
Mg Co 1.01 MgCoz [ Mg Ni No <ol M@Ni [ Mg Te
Mg Cr . Mg Np Mg Th 0.49 M@z3 The
Mg Cs <0.1 Cs Mg O No =l MgO | Mg Ti No =l Ti
Mg Cu 0.013 MgCu | MgOs Mg Tl 15. 4 MgTl,
Mg Dy 4.83 M@4Dys | Mg P Mg Tm 6. 25 Mgoa Tms
Mg Er 6.56 M4 Ers | Mg Pa Mg U No ol au
Mg Eu No =l Mg Ete | Mg Pb 7.75 MgPb | MgV No =l \Y,
Mg F . Mg Pd No =l MgPd | MgW
Mg Fe No =l aFe Mg Pm Mg Y 3.6 M@ Ys
MgFr e Mg Fo Mg Yb 0.48 Mg Yb
Mg Ga 3.1 Mg G | Mg Pr 0.31 Mg Pr | MgZn 3.3 MgZn
Mg Gd 4.53 Mg Gd | Mg Pt Mg zr 0.99 o Zr
Mg Ge No sl Mg CGe | Mg Pu No sl MgsPu
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Table 3 Theresarch gatus of Mg Al- X ternary phase diagram

MgAI-Ac ° MgAI-K °
MgAI-Ag MgAl-La o
MgAI-As ° MgAI-Li
MgAI-FAu ° MgAI-Lu °
MgAI-B o MgAI-Mn o
MgAl-Ba ° Mg-Al-Mo o
MgAl-Be MgAl-Nd o
Mg AI-Bi Mg Al-Pb o
MgAl-C o MgAl-S o
MgAl-Ca MgAl-Sh o
MgAI-Cd MgAl-X o
MgAl-Ce MgAI-S °
MgAl-Co MgAI-S
MgAlI-Cr MgAI-Sm o
MgAlI-Cu MgAI-Sn o
Mg Al-Dy o MgAlFS o
MgAl-Fe o MgAlI-Ta °
MgAI-Ga MgAlI-Te .
MgAI-&d . MgAI-Ti o
MgAI- Ge o MgAI-TI
Mg Al-H o MgAIFV o
Mg-Al- Hf o MgAI-W °
MgAl-Hg . MgAI-Y
Mg-Al- Ho . MgAl-Zn o
MgAI-In o MgAl-Zr
MgAl-Ir °

51 19 17 15
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) , 3.2
) 20 60
MgAIFX (MgAl-Zn, MgAI-Cd, MgAI-
Ag, MgAl-Li , Mg-AlI-Mn)
MgZnX (MgZnzr, MgZnCe, MgZnr
Nd) ,
Mg NdX (MgNdMn, Mg-Nc¢Ni, Mg-Nd .
Zr) 3.3
MgMnX (MgMnCe, Mg-Mn-Ni) “
MgLi-X (MgLi-Sn, MgLi-Cd)
Al-X 30
3000
3
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Table 4 Relationship between the number of alloy cluster and the number of phase diagram

Mg

6 15 20 15 6 1 57
28 56 70 56 37 247
10 45 120 210 252 386 1013
( 202 )
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Fig. 3 Photos of coated and uncoated electr odes bef ore and after oxidaticr
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