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Element Pearson
phase Common name Reaction Temperature, °C | Prototype Symbol Space Group

(Ac) Ac L < (Ac) 1051 Cu cF4 Fm-3m
(Ag) Ag L < (Ag) 961.93 Cu cF4 Fm-3m
(Al) aAl L < (Al 660.452 Cu cF4 Fm-3m
(Am) ht2 | YAm L < (Am) ht2 1176 W cl2 Im-3m
(Am) htl | BAm (Am) ht2 <> (Am) htl 1077 Cu cF4 Fm-3m
(Am) rt 0Am (Am) htl <> (Am) 1t 769 Nd hP4 P6s/mmc
(Ar) OAr L < (Ar) -189.352 t.p. Cu cF4 Fm-3m
(As) As G & (As) 614 s.p. As hR6 R-3m
(At) At L < (At) 302
(Au) Au L < (Au) 1064.43 Cu cF4 Fm-3m
(B) rhoml | BB L < (B) thoml 2092 B hR423 R-3m
(Ba) aBa L < (Ba) 727 W cl2 Im-3m
(Be) ht BBe L < (Be) ht 1289 w cl2 Im-3m
(Be) rt aBe (Be) ht < (Be) rt 1270 Mg hP2 P6s/mmc
(Bi) oBi L < (Bi) 271.442 As hR6 R-3m
(Bk) rt aBk (Bk) ht < (BKk) rt 9717 Nd hP4 P6s/mmc
(Bk) ht BBk L <« (Bk) ht 1050 Cu cF4 Fm-3m
([Brz]) Br L < ([Bry]) -7.25 t.p. (1] 0S8 Cmce
(C) gra C gra G < (C) gra 3827 s.p. C hP4 P63/mmc
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(C) dia C dia (C) gra «»> (C) dia C cF8 Fd-3m
(Ca) ht BCa L < (Ca) ht 842 W cl2 Im-3m
(Ca) rt aCa (Ca) ht & (Ca) rt 443 Cu cF4 Fm-3m
(Cd) Cd L < (Cd) 321.108 Mg hP2 P6s/mmc
(Ce) ht2 oCe L < (Ce) ht2 798 W cl2 Im-3m
(Ce) htl vCe (Ce) ht2 « (Ce) htl 726 Cu cF4 Fm-3m
(Ce) rt BCe (Ce) htl < (Ce) 1t 61 Nd hP4 P6s/mmc
(Ce) It aCe (Ce) rt > (Ce) It -177 Cu cF4 Fm-3m
(Cf) ht BCf L < (Cf) ht 900 Cu cF4 Fm-3m
(Cf) 1t aCf (Cf) ht & (Cf) rt 590 Nd hP4 P6s/mmc
([CLL)) Cl L « ([Cly)) -100.97 t.p. [L] 0S8 Cmce
(Cm) ht BCm L < (Cm) ht 1345 Cu cF4 Fm-3m
(Cm) rt oCm (Cm) ht < (Cm) rt 1277 Nd hP4 P63/mmc
(Co) ht oaCo L < (Co) ht 1495 Cu cF4 Fm-3m
(Co)rt eCo (Co) ht «» (Co) 1t 422 Mg hP2 P63/mmc
(Cr) aCr L < (Cr) 1863 W cl2 Im-3m
(Cs) aCs L < (Cs) 28.39 Y cl2 Im-3m
(Cu) Cu L < (Cu) 1084.87 Cu cF4 Fm-3m
(Dy) ht BDy L < (Dy) ht 1412 W cl2 Im-3m
(Dy) rt aDy (Dy) ht <> (Dy) 1t 1381 Mg hP2 P6s/mmc
(Dy) It oDy (Dy) it & (Dy) 1t -187 U 0S4 Cmcm
(Er) Er L < (Er) 1529 Mg hP2 P6s/mmc
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(Es) aEs L < (Es) 860 Nd hP4 P6s/mmc
(Eu) Eu L < (Eu) 822 W cl2 Im-3m
([F.) It1 | BF L <« ([F]) 1t1 -219.67 [F,] cP64 Pm-3n
()12 | aF ([Fx)) Itl & ([Fy)) 1£2 -227.6 [F,] mS8 C12/cl
(Fe) ht2 OFe (aFe) L < (Fe) ht2 1538 W cl2 Im-3m
(Fe) htl yFe (Fe) ht2 « (Fe) htl 1394 Cu cF4 Fm-3m
(Fe) rt oFe (Fe) htl « (Fe) rt 912 W cl2 Im-3m
(Fm) Fm L < (Fm) 1527
(Fr) Fr L < (Fr) 27
(Ga) oGa L < (Ga) 29.7741 Ga 058 Cmce
(Ga) 1t 0Ga (Ga) < (Ga) It Ga hR66 R-3m
(Gd) ht BGd L < (Gd) ht 1313 W c2 Im-3m
(Gd) rt aGd (Gd) ht «> (Gd) rt 1235 Mg hP2 P6s/mmc
(Ge) aGe L < (Ge) 938.3 C cF8 Fd-3m
([Hz2]) oH L < ([Ho]) -259.34 t.p. Mg hP2 Fm-3m
(He) He L < (He) Cu cF4 P63/mmc
(Hf) ht BHf L < (Hf) ht 2231 w cl2 Im-3m
(Hf) rt oHf (Hf) ht <> (Hf) rt 1743 Mg hP2 P6s/mmc
(Hg) It aHg L — (Hg) It -38.836 Hg hR3 R-3m
(Ho) aHo L < (Ho) 1474 Mg hP2 P6s/mmc
(LD I L < ([L]) 113.6 [L] 0S8 Cmce
(In) In L < (In) 156.634 In t12 14/mmm

ASM Alloy Phase Diagram Database™, P. Villars, editor-in-chief; H. Okamoto and K. Cenzual, section editors;
ASM International, Materials Park, OH, USA | www.asminternational.org,
© ASM International 2007. All rights reserved.




€

ASM

INTERNATIONAL

ASM Alloy Phase Diagram Database™

Element Pearson
phase Common name Reaction Temperature, °C | Prototype Symbol Space Group

(Ir) Ir L < (Ir) 2447 Cu cF4 Fm-3m
(K) K L « (K) 63.71 W cl2 Im-3m
(Kr) Kr L < (Kr) -157.385 Cu cF4 Fm-3m
(La) ht2 yYLa L < (La) ht2 918 \Y cl2 Im-3m
(La) htl BLa (La) ht2 <> (La) htl 865 Cu cF4 Fm-3m
(La) rt ala (La) htl <> (La) rt 310 Nd hP4 P6s/mmc
(Li) rt BLi L« (Li)rt 180.6 \ cl2 Im-3m
(Lr) Lr L < (Lr)
(Lu) Lu L < (Lu) 1663 Mg hP2 P63/mmc
(Md) Md L — (Md) 827
Mg) Mg L - Mg) 650 Mg hP2 P6s/mmc
(Mn) ht4 | dMn L < (Mn) ht4 1246 W c2 Im-3m
(Mn) ht3 | yMn (Mn) ht4 < (Mn) ht3 1138 Cu cF4 Fm-3m
(Mn) htl | BMn (Mn) ht2 <> (Mn) htl 1100 Mn cP20 P4,32
(Mn) rt aMn (Mn) htl < (Mn) 1t 727 Mn cI58 1-43m
(Mo) Mo L < (Mo) 2623 \Y cl2 Im-3m
(IN2D 1t1 | BN L < ([Np]) 1t1 -210.0042 t.p. [N,] hP24 P63/mmc
(IN2D 12 | aN (IN2]) 1t] < ([N»]) 112 -237.54 [N>] cP8 P2,
(Na) rt BNa L < (Na) rt 97.8 \\ cl2 Im-3m
(Na) It oNa (Na) rt <> (Na) rt -233 Mg hP2 P63/mmc
(Nb) Nb L < (Nb) 2469 w cl2 Im-3m
(Nd) ht BNd L < (Nd) ht 1021 w cl2 Im-3m
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(Nd) rt alNd (Nd) ht «> (Nd) rt 863 Nd hP4 P6s/mmc
(Ne) Ne L < (Ne) -248.587 t.p. Cu cF4 Fm-3m
(N1) Ni L & (Ni) 1455 Cu cF4 Fm-3m
(No) No L < (No) 827
(Np) ht2 | yYNp L < (Np) ht2 639 W cl2 Im-3m
(Np) htl BNp (Np) ht2 <> (Np) htl 576 Np tP4 P4/nmm
(Np) rt alNp (Np) htl & (Np) rt 280 Np oP8 Pnma
([0 1t1 | YO L < ([07]) It1 -218.789 t.p. [0,] cP64 Pm-3n
(02D BO ([0 1t < ([02)]) -229.349 [0] hR6 R-3m
([O:D 13 | 0O ([02]) < ([0,]) 13 -249.283 [0,] mS4 C12/m1
(Os) Os L < (Os) 3033 Mg hP2 P6s/mmc
(P) red P red G < (P) red 417 s.p. P mP84 P12/c1
(P) whirt | aP whi L < (P) whi rt 44.14 Mn cI58 1-43m
(P) whi It | P whi It (P) whi rt «» (P) whi It -76 P aP24 P-1

(Pa) ht BPa L < (Pa) ht 1572 W cl2 Im-3m
(Pa) rt aPa (Pa) ht < (Pa) rt 1170 Pa t12 14/mmm
(Pb) oPb L <« (Pb) 327.502 Cu cF4 Fm-3m
(Pd) Pd L « (Pd) 1555 Cu cF4 Fm-3m
(Pm) ht BPm L < (Pm) ht 1042 w cl2 Im-3m
(Pm) rt oPm (Pm) ht <> (Pm) rt 890 Nd hP4 P63/mmc
(Po) ht BPo L < (Po) ht 254 Po hR3 R-3m
(Po) rt aPo (Po) ht <> (Po) rt 54 Po cP1 Pm-3m
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(Pr) ht BPr L < (Pr) ht 931 W cl2 Im-3m
(Pr) rt aPr (Pr) ht & (Pr) rt 795 Nd hP4 P6s/mmc
(Pt) Pt L & (Pt) 1769 Cu cF4 Fm-3m
(Pu) ht5 €Pu L < (Pu) ht5 640 W cl2 Im-3m
(Pu) ht4 O'Pu (Pu) ht5 <> (Pu) ht4 483 In 2 I4/mmm
(Pu) ht3 OPu (Pu) ht4 <> (Pu) ht3 463 Cu cF4 Fm-3m
(Pu) ht2 YPu (Pu) ht3 <> (Pu) ht2 320 Pu oF8 Fddd
(Pu) htl BPu (Pu) ht2 <> (Pu) htl 215 Pu mS34 C12/m1
(Pu) rt aPu (Pu) htl < (Pu) rt 125 Pu mP16 P12,/ml
(Ra) Ra L « (Ra) 700 W cl2 Im-3m
(Rb) aRb L < (Rb) 39.48 W cl2 Im-3m
(Re) Re L < (Re) 3186 Mg hP2 P63/mmc
(Rh) Rh L < (Rh) 1963 Cu cF4 Fm-3m
(Rn) Rn L < (Rn) -71
(Ru) Ru L < (Ru) 2334 Mg hP2 P63/mmc
(S)8B ht | BS L (S)8Bht 115.22 S mP64 P12//cl
(S)8art | aS (S)8Bht<—(S)8art 95.5 S oF128 Fddd
(S)8PItl | SPItl (S)8PBrt— (S)8PItl -75 S mP64 P12,1
(S)8P12 | SPI2 (S)8Prt—(S)8P 12 below -75 S mP43 P12,1
(Sb) aSh L < (Sb) 630.755 As hR6 R-3m
(Sc) ht BSc L < (Sc) ht 1541 w cl2 Im-3m
(Sc) rt aSc (Sc) ht < (Sc) rt 1337 Mg hP2 P63/mmc
(Se) YSe L < (Se) 221 Se hP3 P3,21
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(Si) aSi L < (Si) 1414 C cF8 Fd-3m
(Sm)ht2 | ySm L < (Sm) ht2 1074 W cl2 Im-3m
(Sm) htl BSm (Sm) ht2 <> (Sm) htl 922 Mg hP2 P63/mmc
(Sm) rt aSm (Sm) htl <> (Sm) rt 734 Sm hR9 R-3m
(Sn) rt BSn L < (Sn) rt 231.9681 Sn tl4 I4,/amd
(Sn) 1t aSn (Sn) rt < (Sn) It 13 C cF8 Fd-3m
(Sr) ht BSr L < (Sr) ht 769 \Y cl2 Im-3m
(Sr) rt aSr (Sr) ht <> (Sr) rt 547 Cu cF4 Fm-3m
(Ta) Ta L < (Ta) 3020 W cl2 Im-3m
(Tb) ht BTb L < (Tb) ht 1356 w cl2 Im-3m
(Tb) rt a'Tb (Tb) ht <> (Tb) rt 1289 Mg hP2 P6s/mmc
(Tb) 1t oTb (Tb) rt «> (Tb) It -53 Dy 054 or 0C4 Cmcm
(Tc) ht BTc L < (Tc) ht Cu cF4 Fm-3m
(Tc) rt aTc (Tc) ht & (Tc) rt Mg hP2 P63y/mmc
(Te) aTe L < (Te) 449.57 Se hP3 P3,21
(Th) ht BTh L < (Th) ht 1755 W cl2 Im-3m
(Th) rt aTh (Th) ht <> (Th) rt 1360 Cu cF4 Fm-3m
(Ti) ht BTi L < (Ti) ht 1670 w cl2 Im-3m
(Ti) rt aTi (Ti) ht & (Ti) rt 882 Mg hP2 P6s/mmc
(TD) ht BTI L < (T1) ht 304 W cl2 Im-3m
(TD) rt aTl (TI) ht « (T1) rt 230 Mg hP2 P6s/mmc
(Tm) Tm L < (Tm) 1545 Mg hP2 P63/mmc
(U) ht2 yU L < (U) ht2 1135 W cl2 Im-3m
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(U) htl BU (U) ht2 < (U) htl 776 U tP30 P4y/mnm
(U) rt oU (U) htl < (U) 1t 668 U 054 or 0C4 Cmem
(V) \" L (V) 1910 \Y cl2 Im-3m
(W) \% L - (W) 3422 W cl2 Im-3m
(Xe) Xe L « (Xe) -111.7582 t.p. Cu cF4 Fm-3m
(Y) ht BY L« (Y)ht 1522 w cl2 Im-3m
(Y) rt aY (Y)ht & (Y) rt 1478 Mg hP2 P6s/mmc
(Yb) ht vYb L < (Yb) ht 819 w cl2 Im-3m
(Yb) 1t BYb (Yb) ht <> (YD) rt 795 Cu cF4 Fm-3m
(Yb) It aYb (Yb) rt <> (Yb) 1t -3 Mg hP2 P6s/mmc
(Zn) Zn L < (Zn) 419.58 Mg hP2 P6s/mmc
(Zr) ht BZr L < (Zr) ht 1855 \Y cl2 Im-3m
(Zr) 1t oZr (Zr) ht & (Zr) 1t 863 Mg hP2 P63/mmc
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