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Supplemental Material for “Tuning the glass-forming ability of metallic glasses 

through energetic frustration” 

 

We collected data on 482 bulk metallic glasses from experimental studies in the 

literature [1-20]. The GFA is typically reported either as a critical diameter dc (mm) or 

critical cooling rate Rc (K/s). For systems that only include values for dc, we convert it 

to Rc using the empirical relation    from Ref. [21].  

Table S1: Glass-forming ability of multi-component alloys from experiments 

Composition dc(mm) Rc (K/s) Composition dc(mm) Rc (K/s) 

Fe91B9  2.6x107 Fe41.5Ni41.5B17  3.5x105 

Ni80P20 0.12 105 Y36Sc20Al24Co20 25 1.6 

Fe83B17  106 Ti50Ni15Cu32Sn3 1 103 

Fe85B15  2.8x105 Mg63.5Cu27.5Gd9 4 62.5 

Pd95Si5  5 x107 Ti34Zr11Cu47Ni8 4.5 100 

Fe75B25  6.8x106 Ti45Zr20Be30Cr5  20 

Fe89B11  3 x107 Ti50Cu42.5Ni7.5 0.2 2.5x104 

Fe80B20  8.8x105 Tb36Y20Al24Co20 5 30 

Cu60Hf40 1 103 Ca50Mg20Zn5Cu25 10 10 

Pd82Si18  1.8x103 Sm40Y15Al25Co20 3 1.1x102 

Zr65Be35  107 Tm39Al25Co20Y16  10 

Cu50Zr50  2.5x102 Sc36Al24Co20Y20 3 1.1x102 

Ni60Nb40 1 1.4x103 Tm39Y16Al25Co20 3 1.1x102 

Cu46Zr54 2 2.5x102 Mg60.5Cu28.5Gd11 8 15.6 

Ti63Be37  6.3x106 Ca50Mg22.5Cu27.5 10 10 

Zr54Cu46 2 2.5x102 Ca55Mg11Zn11Cu23 1 103 

Pd75Si25  106 Mg62.5Cu26.5Gd11 9 12.3 

Fe72Y6B22 2 2.5x102 Mg65Cu15Ag10Er10 6 27.8 

Fe80P13C7 0.72 2.8x104 Nd60Fe20Co10Al10 5 40 

Co75Si8B17  3.5x105 Ca50Mg15Zn10Cu25 10 10 
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Mg90Ni5Nd5 0.1 5.3x104 Ca47.5Mg22.5Cu30 6 27.8 

Ni75Si8B17 0.8 1.1x105 Ca60Mg17.5Zn22.5 10 10 

Ca63Al32Cu5 2 2.5x102 Ca50Mg10Zn15Cu25 2 2.5x102 

Pd16Ni64P20 2.5 1.6x102 Ca62.5Mg17.5Zn20 10 10 

Mg77Ni18Nd5 0.1 4.9x104 Mg58.5Cu30.5Gd11 8 15.6 

Ni60Nb35Zr5 1.5 4.4x102 Mg65Cu15Ag10Gd10 7.5 17.8 

Ca65Mg5Cu30 0.5 4x103 Mg64.5Cu24.5Gd11 6 27.8 

Zr66Al8Ni26  66.6 Ca50Mg25Zn15Cu10 8 15.6 

Ni50Pd30P20 21 2.3 Cu50Ag10Zr30Ti10 4 62.5 

Ce70Ga8Cu22 10 10 La66Al14Cu10Ni10 5 40 

Ce70Ga6Cu24 10 10 Ti40Zr10Cu30Pd20 3 1.1x102 

Mg65Cu25Y10 4 50 Ti40Zr10Cu32Pd18 3 1.1x102 

Cu50Hf45Al5 2 2.5x102 Ti40Zr10Cu34Pd16 4 62.5 

Co75Si15B10  3.5x105 Ti40Zr10Cu40Pd10 4 62.5 

Pd48Ni32P20  10 Cu47Ni13Zr30Ti10 1 103 

Zr48Cu45Al7 5 40 Zr55Al22.5Co22.5  17.5 

Pd40Ni40P20 25 0.2 Cu60Zr20Hf10Ti10  1.1x102 

Cu50Zr43Al7 3 1.1x102 Zr65Cu12.5Be22.5  67 

Zr47Cu46Al7 3 1.1x102 Cu60Hf17.5Ti22.5 3 1.1x102 

Cu60Zr33Ti7 3 1.1x102 Ce60Al10Ni10Cu20 1 103 

Y56Al24Co20 1.5 4.4x102 Fe63C15Mo14Er2B6 3 1.1x102 

Cu49Hf42Al9 10 10 Pr60Cu20Ni10Al10 5 40 

Cu46Zr47Al7 3 1.1x102 Ce60Al15Ni15Cu10 3 1.1x102 

(Cu50Zr50)92Al8  40 La62Cu12Ni12Al14 12 6.9 

Cu45Zr48Al7 5 40 La55Al25Ni10Cu10 5 40 

Y55Al25Co20 2 2.5x102 Pd71.5Cu12Si16.5 2 2.5x102 

Pd64Ni16P20 4 62.5 Pd73.5Cu10Si16.5 2 2.5x102 

Pd77Cu6Si17 2 125 Cu45Ag15Zr30Ti10 5 40 

Fe79Si10B11 0.5 1.8x105 Pd79Cu3Ag3Si10P5 5 40 
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Pr68Cu25Al7 1.5 4.4x102 Pd79Cu2Ag4Si10P5 7 20.4 

Cu55Zr40Ga5 2 2.5x102 Gd52.5Al29Co18.5 3 1.1x102 

Pt60Ni15P25  4x103 Pr55Cu20Ni10Al15 2 2.5x102 

Ce55Al25Co20 1 103 Pr60Al10Ni10Cu20 5 40 

Ca70Mg20Cu10 0.5 4x103 Cu35Ag25Zr30Ti10 2 2.5x102 

Ca70Mg15Zn15 0.5 4x103 Cu40Ag20Zr30Ti10 3 1.1x102 

Ca70Mg10Zn20 0.5 4x103 Pd79Cu5Ag1Si10P5 4 62.5 

Ca66.4Al33.6 1 103 Pd79Cu4Ag2Si10P5 5 40 

Lu55Al25Co20 3 1.1x102 Zr65Al10Ni10Cu15  4.1 

Ca60Mg25Cu15 2 2.5x102 Ni69Cr8.5Nb3P19.5 1 103 

Ca60Mg25Ni15 13 24 Ni61Zr22Nb7Al4Ta6 2 2.5x102 

Mg59Cu31Gd10 4 62.5 Mg57Cu31.5Y8Nd3.5 12 6.9 

Ca60Mg15Cu25 1 103 Mg65Cu15Ag10Y2Gd8 9 12.3 

Ca65Mg25Zn10 0.5 4 x103 Co40Fe22Nb6Zr2B30 1 103 

Ca65Mg20Cu15 2 2.5x102 Au77.8Ge13.8Si8.4  7.4x105 

Ca65Mg15Zn20 6 27.8 Co50Cr15Mo14C15B6 2 2.5x102 

Ca60Mg20Cu20 4 62.5 Au77.8Si8.4Ge13.8  3x106 

Ca60Mg25Zn15 1 103 Mg57Cu31Y6.6Nd5.4 14 5.1 

Ca65Mg15Cu20 4 62.5 Mg65Cu15Ag10Y4Gd6 8 15.6 

Ca65Mg10Zn25 2 2.5x102 Fe64Cr10Mo9C15Er2  40 

Ca60Mg15Zn25 6 27.8 Pd42.5Ni7.5Cu30P20 80 0.067 

Ca60Mg13Cu27 1 103 Pd43.2Ni8.8Cu28P20  0.005 

Ca65Mg20Zn15 5 40 (Cu50Zr50)92Al7Gd1  10 

Ca60Mg20Zn20 4 62.5 Nd61Al11Ni8Co5Cu15 6 27.8 

La55Al25Ni20 3 1.1x102 Ti50Ni15Cu25Sn3Be7 2 2.5x102 

La65Al10Cu25 4 62.5 Zr53Al14Ni10Cu19Y4 5 40 

Fe74Nb6Y3B17 2 2.5x102 Nd61Al11Ni8Cu15Co5 6 27.8 

Ca60Mg10Zn30 0.5 4 x103 Zr54Al15Ni10Cu19Y2 5 40 

Fe70Mo2Y6B22 3.5 81.6 Zr48Nb8Cu12Fe8Be24 8 15.6 
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Fe68Mo4Y6B22 6.5 23.7 Cu47Ti33Nb11Ni8Si1 0.5 4 x103 

Er55Al25Co20 5 40 Ti40Ni8Cu9Be18Zr25 8 15.6 

Gd55Al25Co20 2 2.5x102 Ni59Zr20Ti16Si2Sn3 3 40 

Dy55Al25Co20 3 1.1x102 Fe61B15Mo7Zr8Co7 

Y2 

5 40 

Gd60Al25Ni15 4 62.5 La55Al25Cu10Ni5Co5  37.5 

Ce70Ga13Cu17 3 1.1x102 Ni42Ti20Zr25Al8Cu5 0.5 4 x103 

Ce70Ga12Cu18 8 15.6 (Cu60Zr30Ti10)98Y2 5 40 

La66Al14Cu20 2 37.5 Co43Fe20Ta5.5B31.5 2 2.5x102 

Ce70Ga11Cu19 8 15.6 Ti55Zr10Cu9Ni8Be18 6 27.8 

Cu60Zr30Ti10 2 2.5x102 Ti50Zr15Cu9Ni8Be18 6 27.8 

Ce70Al10Cu20 2 2.5x102 Pt42.5Cu27Ni9.5P21 20 2.5 

Cu60Hf25Ti15 4 62.5 Pd42.5Cu30Ni7.5P20 122 0.067 

Ho55Al25Co20 3 1.1x102 Zr59Cu18Ni8Al10Ta5 3 1.1x102 

La55Al25Co20 5 40 Ni65Nb5Cr5Mo5P14 

B6 

1 103 

La55Al25Cu20 3 72.3 Ti40Zr25Ni8Cu9Be18 8 15.6 

Cu60Hf20Ti20 4 62.5 Zr57Ti5Al10Cu20Ni8 20 10 

La62Al14Cu24 5 40 Mg65Cu15Ag5Pd5 

Gd10 

10 0.7 

La65Al10Co25 2 2.5x102 Dy46Al24Co18Fe2Y10 5 40 

Ce70Ga10Cu20 10 10 La55Al25Ni5Cu10Co5 9 12.3 

Ca60Al30Zn10 1.5 4.4x102 Fe68Cr3Mo10P6C10B3  3.1 

Ca60Al30Ag10 2 2.5x102 Pd40Cu32.5Ni7.5P20  0.133 

Ni60Nb25Ti15 1.5 4.4x102 Zr57Al10Cu20Ni8Ti5 10 10 

Ni60Nb20Zr20 0.5 4x103 Cu47Ti33Zr11Ni8Si1 4 62.5 

Ni59.5Nb40.5  2.5x102 Fe58Cr5Mo14Er2C15 

B6 

6 27.8 

Nd60Fe30Al10 15 12 Pd37.5Cu32.5Ni10P20  0.013 
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Nd60Al30Fe10 15 12 Fe60Cr10Mo9C13B6 

Er2 

 16 

Ca60Al30Mg10 2 2.5x102 Pd37.5Cu30Ni12.5P20  0.133 

Ni60Nb25Zr15 1.5 4.4x102 Pd42.5Cu27.5Ni10P20  0.083 

Nd55Al25Co20 2 2.5x102 (Fe72Nb4B20Si4)99Y1 2 2.5x102 

Mg80Ni10Nd10 0.6 1.3x102 Gd52.5Al28Co18.5Zr1 8 15.6 

Mg75Ni15Nd10 2.8 46.1 Cu45Ni5Ag10Zr30Ti10 5 40 

Mg70Ni15Nd15 1.5 1.8x102 (Cu60Zr30Ti10)99Sn1 5 40 

Mg65Ni20Nd15 3.5 30 (Fe72Nb4B20Si4)96Y4 3 1.1x102 

Ni60Nb30Ta10 2 2.5x102 Pd30Pt17.5Cu32.5P20  0.067 

Pr55Al25Co20 5 40 La32Ce32Al16Ni5Cu15 10 10 

Zr55Co25Al20 10 10 (Fe72Nb4B20Si4)97Y3 4 62.5 

Zr55Al20Co25 2.5 1.6x102 (Fe72Nb4B20Si4)98Y2 2 2.5x102 

Zr55Al19Co26  17.5 Ti40Zr10Cu32Pd14Sn4 10 10 

Zr50Cu40Al10 22 2.1 Ti40Zr10Cu34Pd14Sn2 10 10 

Ni62.4Nb37.6  1.4x103 Ti40Zr25Ni3Cu12Be20  3.2 

Yb70Zn20Mg10 1 103 Ce65Al10Ni10Cu10 

Nb5 

5 40 

Ti45Zr20Be35  25 Mg57Cu31.5Y9.2Nd2.3 10 10 

Tb55Al25Co20 3 1.1x102 Ni59.35Nb34.45Sn6.2 3 1.1x102 

Sm55Al25Co20 1 103 Zr48Nb8Cu14Ni12 

Be18 

8 15.6 

Pr60Fe30Al10 3 1.1x102 Mg59.4Cu23Ag6.6Gd11 34 0.9 

Tm55Al25Co20 3 1.1x102 Nd60Al15Ni10Cu10Fe5 5 40 

Mg65Cu25Tb10 5 40 Zr65Al7.5Cu17.5Ni10 16 1.5 

Au55Cu25Si20 0.5 4 x103 Zr65Al7.5Ni10Cu17.5  1.5 

Ca50Mg20Cu30 8 15.6 Ni60Nb20Ti12.5Hf7.5 1.5 4.4x102 

Mg61Cu29Gd10 4 62.5 Cu46.4Ag11.6Zr35Ti7 6 27.8 

Ca50Mg25Cu25 9 12.3 Ni69Cr8.5Nb3P14.5B5 5 40 
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Mg61Cu28Gd11 12 6.9 Ni69Cr8.5Nb3P13.5B6 4 62.5 

Mg65Cu25Sm10 5 40 Ni69Cr8.5Nb3P16.5B3 10 10 

Ca50Mg30Cu20 2 2.5x102 Ni69Cr8.5Nb3P15.5B4 7 20.4 

Ca53Mg23Cu24 7 20.4 Ni69Cr8.5Nb3P18B1.5 3 1.1x102 

Ca55Mg10Cu35 0.5 4 x103 Fe48Cr15Mo14C15B6

Y2 

6 27.8 

Ca55Mg15Zn30 0.5 4 x103 Y36Sc20Al24Co10Ni10 20 2.5 

Ca55Mg18Zn27 0.5 4 x103 Yb62.5Zn15Mg17.5Cu5 4 62.5 

Ca55Mg20Cu25 2 2.5 x102 Cu47Ti33Zr7Nb4Ni8 

Si1 

5 40 

Ca55Mg20Zn25 2 2.5 x102 Cu47Ti33Zr5Nb6Ni8 

Si1 

2 2.5 x102 

Ca55Mg25Cu20 8 15.6 Cu47Ti33Zr7Ni8Si1 

Nb4 

5 40 

Ca55Mg25Zn20 1 103 Cu47Ti33Zr9Nb2Ni8 

Si1 

5 40 

Ca58Mg18Cu24 6 27.8 Cu47Ti33Zr3Nb8Ni8 

Si1 

1 103 

Mg63Cu27Gd10 4 62.5 Fe48Cr15Mo14Er2C15

B6 

8 27.8 

Mg65Cu25Dy10 3 1.1 x102 Ti50Ni24Cu20B1Si2 

Sn3 

1 103 

Ca40Mg25Cu35 4 62.5 Zr51Cu20.7Ni12Al16.3 3 1.1x102 

Ca40Mg30Cu30 0.5 4 x103 Zr44Ti11Cu10Ni10 

Be25 

 12.5 

Ca45Mg19Cu36 0.5 4 x103 Zr44Be25Cu10Ni10 

Ti11 

 12.5 

Ca45Mg25Cu30 6 27.8 (Cu60Zr30Ti10)90Be10 5 40 

Mg65Cu25Gd10 7 20.4 Co48Cr15Mo14C15B6 10 10 
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Er2 

Ca45Mg30Cu25 1 103 La32.5Ce32.5Al10Cu25 8 15.6 

Mg65Cu25Nd10 1 103 Ce65Al12.5Ni12.5Cu10 3 1.1 x102 

Mg65Cu25Er10 3 1.1 x102 (Fe71.2B24Y4.8)97Nb3 2 2.5 x102 

Mg65Cu25Pr10 1 103 (Fe71.2B24Y4.8)95Nb5 4 62.5 

Mg65Cu25Ho10 1 103 (Fe71.2B24Y4.8)96Nb4 6 27.8 

Mg65Cu25Gd5Y5 5 40 (Fe71.2B24Y4.8)94Nb6 3 1.1 x102 

Cu46Zr45Al7Y2 8 15.6 Ni59Zr16Ti13Si3Sn2 

Nb7 

5 40 

Fe40Ni40P14B6 2 8 x103 Fe61Co5Zr8Y2Cr2 

Mo7B15 

 37 

Fe72Nb4B20Si4 2 2.5 x102 Cu47Ti33Zr11Si1Ni6 

Sn2 

6 27.8 

Pd79Cu6Si10P5 5 40 Fe61B15Mo7Zr8Co6 

Y2Al1 

5 40 

Ni60Nb36Sn3B1 3 1.1 x102 Ti45Ni15Cu25Sn3Be7

Zr5 

5 40 

Ni60Pd20P17B3 15 4.4 Fe61B15Mo7Zr8Co5 

Y2Cr2 

5 40 

Cu46Zr42Al7Y5 10 10 Mg59.5Cu22.9Ag6.6 

Gd11 

27 1.4 

Ni65Pd15P17B3 10 10 La64Al14Cu10Ag2Ni5

Co5 

26 1.5 

Ni57Fe3Nb35Sn5  103 Cu47Ti33Zr11Ni6Sn2 

Si1 

6 27.8 

Zr66Al8Cu7Ni19  22.7 Zr35Ti30Cu8.25Be26.75  4.5 

Ni61Zr28Nb7Al4 1 103 La32Ce32Al16Ni5Cu7

Co8 

10 10 

Cu54Ag6Zr33Ti7 6 27.8 Ni53Nb20Ti10Zr8Co6 3 1.1 x102 
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Cu3 

Zr48Cu43Al7Ag2 12 6.9 Au52Pd2.3Cu29.2Si16.5 2 2.5 x102 

Zr48Cu42Al7Ag3 10 10 La32Ce32Al16Ni5Cu12

Co3 

10 10 

Zr48Cu40Al7Ag5 10 10 Fe45Co3Cr15Mo14C15

B6Y2 

8 15.6 

Zr48Cu37Al7Ag8 10 10 Fe43Co5Cr15Mo14C15

B6Y2 

9 12.3 

Pd45Cu30Ni5P20  0.083 Fe41Co7Cr15Mo14C15

B6Y2 

16 3.9 

Er50Al24Co20Y6 8 15.6 Pt57.5Cu14.7Ni5.3P22.5 16 5.7 

Pt60Cu16Co2P22 16 3.9 Fe39Co9Cr15Mo14C15

B6Y2 

10 10 

Zr66Al9Cu16Ni9  4.1 Zr33Ti30Cu7.5Be27.5 

Al2 

 3 

Cu46Zr37Al7Y10 4 62.5 Zr65.5Al5.6Ni6.5Cu22.4 3 1.1 x102 

Cu47Zr43Al7Be3 6 27.8 La62.5Al12.5Cu15Ni5 

Ag5 

8 15.6 

Cu47Zr43Al7Ag3 5 40 La62Al14 

(Cu0.5Ni0.5)24 

12 6.9 

Cu43Zr43Al7Ag7 8 15.6 La32Ce32Al16Ni5Cu5

Co10 

10 10 

Cu43Zr43Al7Be7 12 30 La32Ce32Al16Ni5Cu10

Co5 

12 6.9 

Cu42Zr42Al8Ag8 14 5.1 Fe56Mn5Cr7Mo12Er2

C12B6 

8 15.6 

Cu36Zr48Al8Ag8 25 6.4 Ca65Li9.96Mg8.54 

Zn16.5 

 40 

Ho35Y21Al24Co20 5 40 Fe74.5Mo5.5P12.5C5 3 1.1 x102 
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B2.5 

Ho39Al25Co20Y16 5 40 Ti47.5Zr2.5Cu42.5Ni7.5 1.5 4.4 x102 

Pd79.5Cu4Si16.5 0.75 1.8 x103 Zr57Cu15.4Ni12.6Al10

Nb5 

 10 

Pd77Cu6.5Si16.5  3.2 x102 Zr57Nb5Cu15.4Ni12.6 

Al10 

20 10 

Pd79.5Au4Si16.5 2 2.5 x102 Mg65Cu7.5Ni7.5Ag5 

Zn5Y10 

9 12.3 

Ni59Zr20Ti16Si5 2 2 x102 Mg65Cu7.5Ni7.5Zn5 

Ag5Y10 

9 50 

Au46Ag5Cu29Si20 1 103 Fe51Mn10Cr4Mo12Er2

C15B6 

 81.6 

Pd81.5Cu2Si16.5 2 2.5 x102 Ce57Al10Ni12.5Cu15.5

Nb5 

2 2.5 x102 

Gd36Al24Co20Y20 3 1.1 x102 (Fe0.75B0.2Si0.05)96 

Nb4 

1.5 4.4 x102 

Pr60Cu17Ni8Al15 3 1.1 x102 (Cu0.6Hf0.25Ti0.15)96 

Nb4 

4 62.5 

Fe76Si9.6B8.4P6 2.5 1.6 x102 (Cu0.6Hf0.25Ti0.15)94 

Nb6 

4 62.5 

Cu50Hf42.5Al7.5 3 1.1 x102 (Cu0.6Hf0.25Ti0.15)92 

Nb8 

2.5 1.6 x102 

Mg58.5Cu30.5Y11 9 12.3 (Cu0.6Hf0.25Ti0.15)98 

Nb2 

4 62.5 

Ni60Nb20Ti15Zr5 2 2.5 x102 Zr41Ti14Cu12.5Ni10 

Be22.5 

 1.4 

Ni59Zr20Ti16Sn5 1 103 Fe68Mo5Ni5Cr2P12.5

C5B2.5 

6 27.8 

Lu39Y16Al25Co20 5 40 Mg65Cu7.5Ni7.5Ag5 11 8.3 
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Zn5Gd10 

La62Al14Cu22Ag2 5 40 La65Al14Cu9.2Ag1.8 

Ni5Co5 

30 1.1 

La62Al14Cu20Ag4 8 15.6 La32.5Ce32.5Al10Co15

Cu10 

32 1.0 

La62Al14Cu19Ag5 5 40 Zr26Ti10Cu8Ni8Be20

Y4Mg24 

5 40 

La62Al14Cu18Ag6 5 40 La62.5Al12.5Cu10Ni5 

Co5Ag5 

12 6.9 

La62Al14Cu17Ag7 5 40 Zr46Cu30.14Al8Ag8.36

Be7.5 

73 0.2 

La62Al14Cu16Ag8 5 40 Ni42Ti20Zr21.5Al8Cu5

Si3.5 

2.5 1.6 x102 

Pd40Cu30Ni10P20 72 0.1 Zr36Nb12Cu10Ni8 

Be20Y2Mg12 

5 40 

Pd40Ni10Cu30P20  0.1 Zr52.5Cu17.9Ni14.6Al10

Ti5 

18 25 

Pd43Cu27Ni10P20  0.09 Mg65Cu7.5Ni7.5Ag5 

Zn5Gd5Y5 

14 5.1 

Pd44Ni10Cu26P20  0.01 Ti42.5Zr2.5Hf5Cu42.5 

Ni7.5 

2.5 1.6 x102 

Pd45Cu25Ni10P20  0.1 Zr41Ti14Cu12.5Ni8 

Be22.5C2 

5 40 

Ce68Al10Cu20Co2 10 10 Zr41Ti14Cu12.5Ni2 

Be22.5C8 

3 1.1 x102 

La55Al25Ni5Cu15  43 Mg65Cu7.5Ni7.5Zn5 

Ag5Y5Gd5 

14 20 

Ce68Al10Cu20Fe2 5 40 Ni42Ti19Zr22.5Al8Cu5

Si3.5 

3 1.1 x102 
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La55Al25Ni15Cu5  34.5 Ni42Ti20Zr22.5Al8Cu5

Si2.5 

2 2.5 x102 

Ce68Al10Cu20Nb2 8 15.6 Ni42Ti20Zr20.5Al8Cu5

Si4.5 

2 2.5 x102 

Pd77.5Cu6Si16.5 1.5 4.4 x102 La65Al14Cu9.17Ag1.83

Ni5Co5 

30 1.1 

Pr65Cu17Ni8Al10 1 103 Au49Ag5.5Pd2.3Cu26.9

Si16.3 

5 40 

Mg61.5Cu29.5Gd9 4 62.5 Ti53Cu15Ni18.5Al7Si3

Hf3B0.5 

2 2.5 x102 

Yb64Zn20Mg15Cu1 2 2.5 x102 Ti53Cu15Ni18.5Al7Si3

Sc3B0.5 

2 2.5 x102 

Mg65Cu15Ag10Y10 6 27.8 Ti41.5Zr2.5Hf5Cu42.5 

Ni7.5Si1 

2 2.5 x102 

Zr11Ti34Cu47Ni8 4 62.5 Zr46.75Ti8.25Cu7.5Ni10

Be27.5 

12 28 

Er46Y10Al24Co20 5 40 Zr36Nb12Cu10Ni6Fe2

Be20Y2Mg12 

5 40 

Er36Y20Al24Co20 10 10 Zr41.2Ti13.8Cu12.5Ni10

Be22.5 

 1.4 

Zr55Al19Co19Cu7  16 Zr41.2Be22.5Cu12.5Ni10

Ti13.8 

25 1.4 

Zr55Cu30Al10Ni5 30 1.1 Zr58.5Nb2.8Cu15.6 

Ni12.8Al10.3 

32 1.75 

Zr55Cu30Ni5Al10  30 Zr58.5Cu15.6Ni12.8 

Al10.3Nb2.8 

15 1.75 

Mg65Cu20Ag5Gd10 11 8.3 Zr38.5Ti16.5Ni9.75 

Cu15.25Be20 

 1.4 

Mg65Cu20Ni5Gd10 5 40 Mg65Cu7.5Ni7.5Ag5 13 5.9 
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Zn5Gd7.5Y2.5 

Ca47Mg19Zn7Cu27 6 27.8 Mg65Cu7.5Ni7.5Ag5 

Zn5Gd2.5Y7.5 

9.5 11 

Au77Si9.4Ge13.6 0.06 2.8 x105 Zr40Ti15Cu11Ni11 

Be21.5Y1Mg0.5 

5 40 

Cu57.5Zr40Ga2.5 1.5 4.4 x102 Zr45.4Ti9.6Cu10.15Ni8.6

Be26.25 

 17.5 

Cu57.5Zr37.5Ga5 1 103 Zr45.38Ti9.62Cu8.75 

Ni10Be26.25 

 17.5 

Cu55Zr42.5Ga2.5 1 103 Ti41.5Zr2.5Hf5Cu37.5 

Ni7.5Si1Sn5 

6 27.8 

Zr66Al8Cu12Ni14  9.8 Zr42.63Ti12.37Cu11.25 

Ni10Be23.75 

 5 

Cu55Ni5Zr30Ti10 2 2.5 x102 [(Fe0.6Co0.4)0.75B0.2Si

0.05)]96Nb4 

4 62.5 

Cu55Ag5Zr30Ti10 3 1.1 x102 Zr39.88Ti15.12Ni9.98Cu

13.77Be21.25 

 1.4 

Cu54Zr27Ti9Be10 5 40 [(Fe0.9Co0.1)0.75B0.2 

Si0.05)]96Nb4 

2 2.5x102 

Cu47Ti34Zr11Ni8 4 2.5 x102 La62Al14 

(Cu5/6Ag1/6)16 

(Ni1/2Co1/2)8 

16 3.9 

Cu52.5Zr42.5Ga5 2 2.5 x102 [(Fe0.7Co0.3)0.75B0.2 

Si0.05)]96Nb4 

3.5 81.6 

Cu52.5Zr40Ga7.5 1.5 4.4 x102 [(Fe0.8Co0.2)0.75B0.2 

Si0.05)]96Nb4 

2.5 160 

Cu52.5Hf40Al7.5 3 1.1 x102 La62Al14 

(Cu5/6Ag1/6)20 

(Ni1/2Co1/2)4 

16 3.9 
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Cu47Zr11Ni8Ti34 3 1.1 x102 La62Al14 

(Cu5/6Ag1/6)14 

(Ni1/2Co1/2)10 

20 2.5 

Fe68.3C6.9Si2.5B6.7P8.8

Cr2.2Mo2.5Al2.1 

4 62.5 La62Al14 

(Cu5/6Ag1/6)12 

(Ni1/2Co1/2)12 

16 3.9 
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