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Tensile Tensile Elongation
Alloy Processing steps Phase(s) formed Yield Strength (MPa) Strength g Ref.
Strength (%)
(MPa)
Al, CoCrNi Arc-melting Single-phase FCC 250.3 759.5 73.2 [87]
Al, CoCrNi H: 1000 °C 24 h 260.7 763.0 75.3
Al, CoCrNi CR: 90% 281.0 7717 73.8
Al, CoCrNi  A: 1100 °C 5 min 305.9 794.9 67.9
Al, CoCrNi ’ CR: 90% FCC+NiAlrich B2 1044 48 [90]
A: 900 °C 30 min precipitate
Al, CoCrNi Arc-melting Single FCC [91]
Al, CoCrNi Single FCC 219.38 >50
Al, CoCrNi Single FCC 236.66 >50
FCC+BCC 760.52 34.57
Al, CoCrNi Double BCC 1531.79 18.16
AI30 CoCrNi Double BCC 1765.48 10.24
Induction Melting
. H:1200°C6h  FCC+NiAl-rich B2+
Ala CoCrNi CR: 78% CrCo rich Sigma 1230 38 [92]
A: 800 °C 60 min
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Tensile Strength Elongation

Alloy Processing steps Phase(s) formed  Yield Strength (MPa) (MPa)88u (%) Ref.
Arc melting H: 1100 °C
48 h
CoCrNi-3wt%Mo CR: 88% Single FCC 8222 Egggi Eg;i [85]
A:(1)850°C2h
(2)900°C2h
(CoCrNiMo Arc melting Single FCC 412 914 63 [98]
(CoCrNi)97M03 H: 1200 °C 4h Single FCC 475 983 69
. CR: 66% FCC+CrMo-rich
(CoCrNi)95 Mos A:900 °C 1 h Sigma phase 528 1026 47
Arc melting H: 1200 °C 2
. h FCC + Cr-rich p yox
CoCrNi Alo.1 M00.1 CR: 80% precipitates 1100 1304 22 [+Y]
A:725°C1h
Arc melting .
(CoCrNi) 93 Mo H: 1200 °C 5h SF.CC"CrMP'_”Ch 560 1135 35 [99]
CR: 60% igma precipitates

2Wu etal.

L Guoetal.
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Tensile Strength

Alloy Processing steps Phase(s) formed  Yield Strength (MPa) (MPa) Elongation (%) Ref.
Arc melting
(CoCINOggWi ~ m 1200 C1b. . Single-phase FCC 398 7 62 [104]
A:900 °C 60 min
(CoCrNi)9,;W; 484 948 52
Arc melting H:
(CoCrNi)yWs ~ 1200°C24hCR:  Single-phase FCC 1000 MPa ~1300 MPa ~45 [104]

90% A: 800 °C 1 h

2 Liuetal.

! Chang et al.
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a>g5 bl o CCA Lawg oad ools (jlas olys a5 Jb> o
slales yo 1) slive Hld, Jlisl I3l slasldl ple wool
calize slajlT s CCA ais 51 L3 Aapd oo lid ol
al s JS8 al sleildlnse 5 o9 lasYsd dox |
Vel wog oad aislis 095 39 p 9 ,Shee o 4 LS
il doras ¢ F oz 50 sl ool 5l (S bS5 VY
aleinl 5IMP35N 5LIT dasLIT (ol oo o sl 00 Cons g

&y ©wl COCINI 5LIT ailie a5 FCC —HCP 355 Lo 56
Jie olgie 4 oS o solitul Jlo Sl Lolys jiales
GPa b i alociul o0l 5 o 8 e IS MP35N 5LJT
DIOVED ol ools (las VY K o 7FY eV LY/
39> 3l (295 JB (59,95 pln 50 Ceaglie (uizmen MP3SN
S olliws jo Ll e leie 4 g a0 0 LS
b slabaal gl oanS Cugis Slge (pizan 5 [1YY]
g sles iSTas L MP3EN [YY] o ls 00,15 YU e

(ST A 15 oo 8599 ICR g gnal juijaa H) Si 09381 4 COCINI b3 IT oS’ olgs g 3 Lol -0 Jgur

Yield Strength ~ Tensile Strength

i i 0,
Alloy Processing steps Phase(s) formed (MPa) (MPa) Elongation (%) Ref.
CoCrNisSi0.1 Arc melting 856 75 [106]
3 Single FCC
H:1100°C5h Note: FCC To HCP transition
CR: 90% takes place_dur!ng tensile
testing in
CoCrNiSi 0.2and CoCrNiSi 0.3
A:900°C1h
CoCrNiSi0.2 926 86
CoCrNisSi0.3 950 92
CoCrNiSi0.2 Arc melting 1032 50.5 [107]
CoCrNisi0.3 H:1200°C2h Single FCC 599 1285 15
. FCC + CrSi-rich 899
0,
CR:70% Sigma type phase + Cr-rich
unidentified phase
A:800°C1lh
Si 0.3CoCrNi .
Si0 0.4 CoCrNi Arc melting only Dual-phase FCC [Y+A]
[VyY5] AEREX 350 g MP159 MP35N (s 3Ll (539 w0y ) wuS i —F Jgu
Alloy Co Ni Cr Mo Al Ti Nb Ta W Fe C B
MP35N 35 35 20 10 - <1 <1 <0.02 <0.02
MP159 355 255 19 7 02 32 05 9 <0.02 <0.02
AEREX 350 25 44.5 17 3 1 22 12 4 2 <0.01 <0.02 <0.02
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@1y Bl sy plSoxiul (g9, S 0929 NI-CO Jue
@aS 5LT e ok el clale Ly Slul oSen Lo
el alold a5 WS o Joleie laieS a | lag s aS s S
wiley Bb dgase b oo o S Sz ool o Jols
Olgise dLisly ol jo dgame SIS L 2> SFE o polis
s>y (IS 80l e plge a4 Wl SFE 35,1 a8 57 aST
om bl ogs a8 5 (L 5 s CCA Ll 4 CoCrNi sl
B e S0 yudis Wb oo SFE 5 oS 5 (Souoey
5 00l dewloee SFE polas (o ol iz ;00 o 0,8
lasLIT ol 5o aals oligS (ploonds ol 0925 Wilgs o (02,29
Gl I > a5 Clils daxg Wb izmen AL
o pol Jlo 0 a8 oleend anals oS plai auile owlol
adlas pln ol Sow diwd g e CCA ai)
20 et adllae ansl oas a8 S L o Jgeme slajl]
axsl 0,90 50 8 pion Wil oo COCINI al slajlT 5,40
)Qs&saﬁﬂoo;ﬁijlomwum

5L CoCrNi 4l slaslll ' yo
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e CCA 5 Jsars FCC slaslIT (s Sglis s 5ogee eibo
oz (o5 5 Mledir (b Sl (099 50 (oS (S
LSy 4 e ol S lew AL S g
stslBss il US55 sla sl 5 lagdl oy 535 e
1535 b CCA L s COCINI 4y alled o5 s 550
SIS a4y yomine Gyt i 09 Alg> p ple )SQLJ
20l )3 (ordge ks Az 10 9 (LIS loml CSgiSy 8
esler T VWP oKes 5 ool 0l aalys SFE
Jolgd o as a9 Wo S w, . |, CrMnFeCoNi
SF 2ye (Sl ()1 50 457 010 0929 (golyj Osles talar
3loolainl b .ogs yiegl V/AY o lasliwl Gl il b agils F/AY
ez 5 a8 al ool lid usmes  Glale sla b,

(&) Camwguy
Alloy Co Cr Ni Mo Si Mn Fe Al Ti w
Elgiloy [128] 39-41 1921 14-16 6-8% <12 1525 Balanc - -
HS 188 [129] Balance 20-24 20-24 0.2-0.5 <1.25 <3 - 11:2.)
X-40 [130] Balance 24.5-26.5 9.5-11.5 <1 <1 <2 - 7-8%
Haynes C263 [131] 20 20 52 6 0.2 0.4 <0.7 <0.6 <2.4 -
MAR-M 432 [132] 20 155 Balance 2.8 43 3
Nimonic 105 [133] 18-22 14-15.7 Balance 45-55 <1 <1 <1 4.5-4.9 0.9-1.5
Udimet 500 [134] 16.5 175 53 4 4 29 3.9 -
Udimet 700 [135] 18.5 151 53 5 <1 43 3.4 -
IN 939 [136] 18-20 22-23 Balance 0.5 0.5 1.00-3.00 3-45 1-3.0
Nimonic 90 [137] 15-21 18-21 Balance 1 1 15 1-2.0 2-3.0 -
Nimonic 115 [138] 13-15.5 14-16 54 3-5.0- 1 1 1 45-55 3.5-45
Nimonic PK33 [139] 12-16.0 16-20 54 5-9.0 0.5 0.5 1 1.7-2.5 1.5-3 -
Inconel 617 [140] 10-15.0 20-24 55 min 8-10.0 <1 <1 3 0.8-1.5 <0.66 -
Rene 41[141] 10-12.0 18-20.0 Balance 9-10.5 <0.5 <0.1 <5 <18 <3.3 -
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Abstract:

CoCrNi-based alloys show significant mechanical properties, especially at cryogenic
temperatures. This phenomenon has been noticed due to the low stacking defect energy of these
alloys, which increases the possibility of complex deformation and twinning activation at ambient
temperature and under pressure. The key phenomena of short-range order and transformation
between (FCC) and (HCP) structures contribute to the improvement of alloy properties. While the
relationship between stacking defect energy and the FCC to HCP phase transformation has been
established in other materials with low stacking defects, the question arises whether traditional
physical metallurgical concepts need to be modified for complex systems such as CoCrNi. . In
this research, a review of extensive studies has been done with the aim of defining the challenges
and investigating the unique characteristics of CoCrNi-based alloys. Studies focus on the
fundamental atomic deformation mechanisms of CoCrNi-based alloys, emphasizing deformation
substructures and short-range chemical order. In addition, recent advances in microstructure
engineering through thermo-mechanical processes and strategies to enhance the tensile properties
of CoCrNi and its derivative systems with minor alloying additions are discussed. Finally, this
study outlines future research directions using current insights into the underlying mechanisms
for alloy design strategies.
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