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Abstract: Multiprincipal element alloys, which subverts the traditional alloy design concept, have received considerable
attention in recent years due to their excellent strength-ductility combination and good corrosion, radiation and wear
resistance, etc. These alloys often offers a promising pathway for designing novel metallic materials with unique properties.
The active control of the solidification process and its microstructure regulation is an important part of ensuring and
optimizing the properties of alloy materials. Currently, undercooled rapid solidification is an effective means to clarify the
growth kinetics behavior and microstructure evolution mechanism, as well as to develop the solidification theory. This
paper first reviews the dendrite growth kinetics of undercooled multi-principal element alloys. Then, their non-equilibrium
solidification microstructures are introduced, together with their mechanical properties. Finally, perspectives on the future
research focus, challenges and opportunities of this frontier are provided.
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Fig.1 Schematic diagram of in-situ real-time observation of
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Fig.2 Rapid solidification in CoSi, (CoFe)sSis, and (CoFeNi)sSis, intermetallic compounds: (a) measured dendrite velocity V as a

function of undercooling AT, (b) measured dendrite velocity V as a function of the initial temperature for recalescence Tl
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Fig.3 Rapid solidification in CoFeNi, CoCr,,FeNi, CoCr,sFeNi and CoCrFeNi alloys: (a) measured dendrite velocity V' as a function of
undercooling AT, (b) measured dendrite velocity V as a function of the initial temperature for recalescence Ty
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Fig.4 Microstructure of CoCrCuFeNi alloy with different undercoolings: (a) as-cast, (b) AT=30 K, (c¢) AT=60 K, (d) AT=80 K,
(e) AT=100 K, () AT=140K, (g) AT=190 K, (h) AT=260 K, (i) AT=300 K"

B, KA WA 4y B8 W I AL ik v BE 3 R Lin 457
fE Rt CoCrCuFexNi & &HA T LM , T2+
TCHR S MEZEY BN, R AEAERENE
Cu#i>KAH il Rahul S5E09H) F =4 7 24 RAE T
CoCuFeNiTa A 4 K ¥ #F i 76 3T I RO 11
ST E N, R ER KR T Cu TR MR
AR AT IR /N, B LYK AR Cu B X AFTE
Derimow %1318 T CoCrCu-X (X=Fe .Mn Ni .V,
FeMn FeNi FeV MnNi MnV 1 NiV) £ £I70H &
o IR A S B A AURIR GRS R I E IR T 4
MAFERF IR G  XRRAGR S 20648
TR E B IE R IEAE DG BAR YT 2 Fouh S ut
KPP RIMBA T ARG —n G &AL, H
RN RN 2212 By 7 27 3500 A5 T R AR 5 Cu 2
F2 0B 4 AE PR R T AR b 3R R B0l 4R 1) B
JIAT R REEE AL, ik — 2R & Cu 2 £
JCH A BEIE Bl 2 I A A A B 3 AR B I
PR BE [ 2H 2 R A2 WOAH 43 B AT SRy TR T S AR R
AL A H A
22 BERBHUHAK

Tk ¥4 PR B [ B R SR SE I B K kL A AR 1Y
ARFB PR R, 44 w85 RAEKRSR T E

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Az — AR S Bl AR AR T G 4 — A /N ok v B R
KAt ¥ BN & A IR S5 Bk A A 7501 3 T 4 Ak 55 il
AR SR ZEE 15 ERe LA AT % 2 £ h
S0 H R R AT AT B T A OCHESY . Rahul
SEBUF FH s fh v A 3 5 12 ¥ FeCuNi & & 47 T 1t
A M e IY, R B ZUTE 36 K<AT<62 K K&
AT>211 K B354 T 44k, 48 /i ¥ XA A &y
TR V8 X B P45 i i A T S kL 40 Ak £
FEHLH . Wang FEERIE T CoCrFeNi &4 Kid i’
JEF Y AR SR AR B G, AR R T it 2 i v
JE B34 R 3 — L/l . Andreoli SFM RS T =
JG CrFeNi CoCrNi P47t CoCrFeNi & 4 i 14 1%
BIZHE, S5 WoR 3 MEARY HIE RS T & E—
WARRL SRR 4Rk, an &l 5 iR ,EBSD 45 4 ol 52 5]
K2R i IR LT 8 R i AR A AR L A 0 ) 75
SHEZE 1T Al sCoCrFeNiP & 4 7/ i 12 F
VBNt Py vt E N SIS R E P B RE A o S (R 2
2, 2R W ILAE IS FERE B BT AR e A= 2L P45 b
b AT N A A B s AR T ATL ) T LA T b e RN ot v
N SRR AT, DR R 2R G R e A
AT BRI o 7 Al v S e AR R /MK

g Ak RIS RS 1A RE, AR

http://www.cnki.net



<882

FOUNDRY TECHNOLOGY

Vol.44 No.10
Oct. 2023

[# 5 CoCrFeNi & 4 TEA AL ¥ B F 1 SEM K 1 (a) AT=38 K, (b) AT=150 K, (c) AT=212 K, (a'~c") X Ni ¥ it (1) EBSD Ht ] |41,
(a"~c") X IS AF: (it 19 B 1) 22 53 A P4
Fig.5 SEM images for CoCrFeNi alloy at different undercoolings: (a) AT=38 K, (b) AT=150 K, (c) AT=212 K, (a’~c") EBSD

"o

orientation maps of the same samples, (a"~c") distributions of the corresponding grain boundary misorientation angles*!
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