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Ni (Nickel) Binary Alloy Phase Diagrams

Ni-O (Nickel-Oxygen)

Atomic Percent Oxygen
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Ni-O crystallographic data
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Ni-P (Nickel-Phosphorus)

Atomic Percent Phosphorus Ni-P crystallographic data
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Ni-Pb (Nickel-Lead)

Atomic Percent Lead

Binary Alloy Phase Diagrams / 521

Ni-Pb crystallographic data
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Ni-Pd (Nickel-Palladium)
Atomic Percent Palladium Ni-Pd crystallographic data
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522 / Binary Alloy Phase Diagrams

Ni-Pr (Nickel-Praseodymium)

Atomic Percent Praseodymium

Ni-Pr crystallographic data
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Ni-Pt (Nickel-Platinum)
Atomic Percent Platinum Ni-Pt crystallographic data
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Ni-Pu (Nickel-Plutonium)

Atomic Percent Nickel

1455°%
1260°C
42 >
33 e -
32, = 71238 b
-7 [ 1210°C i L f
L ' P !
1 : : :
1 Il \ L
: DY |
& ; z 5 (Ni)—
£ /__soo% | o '
g .16 ] 330 ses| ses i
2 :
g 640°C z '
CH z ; f
1}
(ZP“)"O ° A o) - .-!-:':
33 415°C z z| = Z,
] 4 2
y=-(6Pu) 320°C a g g EE
1
= (7Pu) ,s0¢ {
4 ' -
j=—(BPu) 125°¢ i
]
i (aPu) i
1
Pu Weight Percent Nickel Ni
Ni-Re (Nickel-Rhenium)
Atomic Percent Rhenium
3186°C
1 L
O
=)
=4
] h
g .
o}
£
1) R
= 29.8 1620°C (Re)
: 401 84 b
1455°C Jmm="
(Ni)
Ni Weight Percent Rhenium Re

Binary Alloy Phase Diagrams / 523

Ni-Pu crystallographic data

Composition, Pearson Space
Phase wt% Ni symbol group Prototype
(ePu) Oto 1.1 cl2 Im3m W
(8'Pu) 0 to 0.04 2 14/mmm In
(dPu) 0to 0.1 cF4 Fm3m Cu
(YPu) 0 oF8 Fddd YPu
(BPu) 0 mC34 C2/m BPu
(oPu) 0 mP16 P2,/m oPu
PuNi 194 oC8 Cmcm CrB
PuNi, 32.5 to 34 cF24 Fd3m Cu,Mg
PuNis 42 hR12 R3m EE
PuNiy, 49 mC30 C2/m s
PuNis 54.5 to 60 hP6 P6/mmm  CaCus
Pu,Ni; 67.2 hP38 P63/mmc
(Ni) 92.9 to 100 cF4 Fm3m Cu

D.E. Peterson, Phase Diagrams of Binary
Nickel Alloys, P. Nash, Ed., ASM International,
1991, p 265-268

Ni-Re crystallographic data

Composition, Pearson Space
Phase wt% Re symbol group Prototype
(Ni) 0 to 40.1 cF4 Fm3m Cu
(Re) 94 to 100 hP2 P63/mmc Mg

H. Okamoto, J. Phase Equilib., Vol 13 (No. 3),
1992, p 335
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524 / Binary Alloy Phase Diagrams

Ni-Rh (Nickel-Rhodium)

Atomic Percent Rhodium Ni-Rh crystallographic data
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Ni-Ru (Nickel-Ruthenium)

Atomic Percent Ruthenium Ni-Ru crystallographic data
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Ni-S (Nickel-Sulfur)

Atomic Percent Sulfur

Binary Alloy Phase Diagrams / 525

Ni-S crystallographic data
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Ni-Sb (Nickel-Antimony)
Atomic Percent Antimony Ni-Sb crystallographic data
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526 / Binary Alloy Phase Diagrams
Ni-Sc (Nickel-Scandium)

Atomic Percent Scandium

Temperature °C

Ni-Sc crystallographic data
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Ni-Se (Nickel-Selenium)
Atomic Percent Selenium Ni-Se crystallographic data
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Ni-Si (Nickel-Silicon)

Temperature, °C

Temperature °C

Atomic Percent Silicon
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Ni-Sm (Nickel-Samarium)
Atomic Percent Samarium
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Ni-Si crystallographic data

Composition, Pearson  Space
Phase wt% Si symbol  group Prototype
(Ni) 0to 8.2 cF4 Fm3m Cu
B1 (NiySi) 124 to 134 cP4  Pm3m AuCusz
B3 (Ni3Si) ~1341to0 141 mC16 e s
B> (Ni3Si) ~134to0 141 mCl16
v (Ni3;Sijn) 15.6 hP14
6 (Ni,Si) 19.4 to 25 hP6 e
& (Ni,Si) 19.3 oP12 Co,Si
& (Ni;3Sip) 23 to 25 0P80 s s
NiSi 324 oP8 Pnma MnP
BNiSi, 48.9 ? e e
aNiSi, 48.9 cF12  Fm3m CaF,
(Si) ~100 ¢F8  Fd3m C (diamond)

P. Nash and A. Nash, Phase Diagrams of
Binary Nickel Alloys, P. Nash, Ed., ASM Inter-
national, 1991, p 299-306

Ni-Sm crystallographic data

Composition, Pearson Space
Phase wt% Sm symbol group Prototype
(Ni) 0 cF4 Fm3m Cu
Ni;7Sm, 232 hP38 P63/mmc  Nij;Thy
NisSm 33.9 hP6 P6/mmm  CaCus
NioSms 40.3 hR* R3m
Ni;Sm, 423 hP36 P63/mmc  Ce,Niy
hR54 R3m  Co;Gd,
Ni;Sm 46.1 hR24 R3m PuNij
Ni,Sm 56.2 cF24 Fd3m Cu,Mg
NiSm 71.9 oC8 Cmcm CrB
NiSm; 88.5 oP16 Pnma Fe;C
(ySm) 100 c2 Im3m w
(BSm) 100 hP2 P63/mmc Mg
(o:Sm) 100 hR3 R3m aSm

X. Su, W. Zhang, and Z. Du, J. Alloy. Compd.,
Vol 278, 1998, p 182-184
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528 / Binary Alloy Phase Diagrams
Ni-Sn (Nickel-Tin)

Atomic Percent Tin

Ni-Sn crystallographic data
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&) Ni;Sny 69.5t072.8 mC14 C2/m e
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Ni-Sr (Nickel-Strontium)
Atomic Percent Strontium Ni_Sr Crysta"ographic data
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L
L1 + L2
1600 E
Y. Peng, D. Zhao, B. Hu, L. Zhou, Y. Du,
Q) M 1418°C 3 T. Gang, S. Liu, and K. Chang, J. Phase Equilib.
o Diffus., 32(1), 42-47 (2011)
3
2 12009 E
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£
5 1000 E
= 861°C
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Ni-Ta (Nickel-Tantalum)

Atomic Percent Tantalum

Ni-Ta crystallographic data

Binary Alloy Phase Diagrams / 529

0 10 20 30 40 50 60 70 8 90 100
r r ey Tk r by by 1 r b Composition, Pearson Space
Phase wt% Ta symbol group Prototype
3000 [ 3020°C —
(Ni) 0 to 28.2 cF4 Fm3m Cu
NigTa 278 1% e NbNig
NizTa 48.9 to 53.5 mP48 P2,/m Pt;Ta
2500 F Ni,Ta 60.7 tl6 14/mmm  MoSi,
500 L NiTa  75.5 to 78.1 hR13 R3m  Fe;W,
NiTa, 86 to 87.8 12 14/mem Al,Cu
(Ta) 92.2 to 100 cl2 Im3m w
& 20009 F
g 822/ 17920c | (Ta) Y. Cui and Z. Jin, Z. Metallkd., Vol 90 (No. 3),
g 1999, p 233-241
5 1547°C,50.9
0 15001 86.2 F
£ 1455°C )
Q
&= 1307°C
1000 F
g
500 = =
T T T T
0 40 50 60 70 80 90 100
Ni Weight Percent Tantalum Ta
Ni-Te (Nickel-Tellurium)
Atomic Percent Tellurium Ni-Te crystallographic data
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1500 v e I . L IRE— : iy 1 A I ] Composition, Pearson Space
1455°C Phase wt% Te symbol group Prototype
(Ni) ~0 cF4 Fm3m Cu
) Bi 55.9 to 62.4 CcF*
1300 r B, 58.0 to 59.7 i
59.7 to 60.1 oF*
L 60.0 to 60.4 1
B’ 56.5 to 58 e
1100 n NiTeg 775 62.7 oF*
& 1004.5°C 108L5°C NiTeqss 64.8 . . .
o NiTe,_,  69.4 to 81.3 hP4  P6y/mmc  NiAs
2 hP3 P3ml1 CdI2
g e r (Te) ~100 hP3 P3,21 ¥Se
2.
=] 793°C
= .
700 — [ S.Y. Lee and P. Nash, Phase Diagrams of
Binary Nickel Alloys, P. Nash, Ed., ASM Inter-
national, 1991, p 330-338
500 J=+—(Ni)
449.57°C
361°C] Te
300 drrrrrree e e S . ,
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Ni Weight Percent Tellurium Te
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530 / Binary Alloy Phase Diagrams
Ni-Ti (Nickel-Titanium)

Atomic Percent Nickel

Ni-Ti crystallographic data

-t — S— . ! . ! S—— S— —t - Composition, Pearson Space
Phase wt% Ni symbol group Prototype
1670°CE (BTi) 0to 12 cl2 Im3m w
1 (aTi) 0t00.3 hP2 P63/mmc Mg
] o Ti,Ni 38.0 cF96 Fd3m .
TiNi 54.6 to 62 cP2 Pm3m CsCl
1 TiNis 79 hP16 P63/mmc  NisTi
] 1455°C (Ni) 88.4 to 100 cF4 Fm3m Cu

1380°C

) ]
03_, ] J.L. Murray, Phase Diagrams of Binary Tita-
g ] g nium Alloys, J.L. Murray, Ed., ASM Interna-
?g ] tional, 1987, p 197-211
£
g

882°C

Ti Weight Percent Nickel Ni

Ni-U (Nickel-Uranium)

Atomic Percent Nickel Ni-U crystallographic data
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1600 A-rbrrrbre b ey i T . . T Composition, Pearson Space
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L 12607 w2 UgNi 4.0 128 14/mem  MnUg
1200 - - : "’ U7Nig 24.0 . . ..
1135°C \ ! UsNi, 25.6 to 26.6 v ces BN
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U 1000 5 \F S 452
° | . \
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§ | \\ T](ﬂ) 52.9 . e e
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£ essch : \ istence tentati
& 600 J‘U H { (a) Existence tentative
400 le—t 3 D.E. Peterson, Phase Diagrams of Binary
~—(al) i Nickel Alloys, P. Nash, Ed., ASM International,
= Zl 2 2 1991, p 358-361
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