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Fig.1 CoCrFeMnNi high-entropy alloy ingot and composition analysis diagram
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Fig.2 Schematic diagram of rotating bending fatigue test specimen (mm)
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Table 1 Chemical composition of CoCrFeMnNi high-entropy alloy (atomic fraction) %

Co Cr

20.7 20.1

20.0

Mn Ni

19.9 19.3
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Fig.4 Surfaces hardness of the original

specimen and the shot-peened specimen

TG A 9 57 PERE , M 0 4 7
X 55 B yE EAT TS A AL B Y 15
2| JFUR1EFE ) Basquin 7RE R

S % Ny =1.87 x 10%

WALIFE R Basquin J5 N

SO Np=3.54 x 10" (2)
T, Nop R AR TR T RIE PR RS 5
Ngp A5 AL By 2498 BRI E S Ty
RS AR S—N g s s B
TNo WEALTRAEIRIE 57 S—N HiZin]
£ Fr#ssh, CoCrFeMnNi &k &4
(495 57 588 B FLEE AR ] 1 7 R BT 7Y
I 57 Fr A A B

h S E M AE LA HEOO B
RHESFHERERSE, 51 T Gao % &
P& 195 57 75 A 24X ( Fatigue life
prolonging factor, FLPF ) 17 55 5 i 1
155 [ 43 kL ( Fatigue strength improvement
percentage, FSIP ) A9 &, FLPF %%
T M el — N ) 2 55 T, 9% 57
PERERERTHEAE ; FSIP FH T A ]
P SEIR U T o5 EE 3T, 78
S—N &, i 1 i iR R
TRRE (998 57 R RE AL, A2 i FRAE ML
5 AEX] CoCrFeMnNi =4 6 42 98 o5 M
RERRTHECR

9 55 75 A AE K AL FLPF 1+ 5
A=W

FLPF = & -1

OR

A (1)~ (3) Al HESAT 2

(1)

(3)

700
= R LG
600 o MEALIARE
£
£ 500
o
|nE
= 400
-R
,]3
300
]
200 L L L L J
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8
W S JER NI
5 WIALBT/E CoCrFeMnNi &% S-N
HZ3TLk (R=-1)

Fig.5 Comparison of S—N curves of
CoCrFeMnNi high-entropy alloy before and
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Effect of Shot Peening on Fatigue Performance of CoCrFeMnNi
High-Entropy Alloys

GAO Yukui, ZHENG Xiangyuan
(Tongji University, Shanghai 201804, China)

[ABSTRACT]

high-entropy alloys in the aerospace field. Shot peening technology can refine grain size, improve material surface integrity

The increasingly stringent service environment poses higher requirements for the future application of

and fatigue performance. The impact of shot peening on the fatigue performance of CoCrFeMnNi high-entropy alloy was
investigated. Ceramic beads were utilized for shot peening treatment, and surface residual stresses were measured using
X-ray diffraction. Rotating bending fatigue tests were conducted on the specimens. The results revealed that shot peening
induced residual compressive stresses on the surface of the CoCrFeMnNi high-entropy alloy, with a maximum value of 437
MPa. At a stress level of 450 MPa, the fatigue life of the CoCrFeMnNi high-entropy alloy extended to approximately 12
times that of the untreated specimens, with the fatigue limit increasing from 245 MPa to 400 MPa. The fatigue performance
of CoCrFeMnNi high-entropy alloy was significantly improved by shot peening. Additionally, Shot peening treatment
changed the crack initiation location of high-entropy alloy specimens. Fatigue cracks in the shot-peened specimens initiated
in the subsurface layer beneath the material surface, while in the untreated specimens, fatigue cracks originated at the
material surface.

Keywords: CoCrFeMnNi high-entropy alloys; Shot peening; Residual stresses; Fatigue life; Fatigue endurance limit
(Vi hE)
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