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Tab. 1 Chemical composition of 4716CC2 alloy
Wg /%

Al+Ta+Ti  W+Co+Cr Mo Hf C Ni
9.7 28.4 0.7 1.3 0.15 R
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Fig. 1 Microstructure of 4716CC2 alloy after heat treatment
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Fig. 2 Microstructure of 4716CC2 alloy after standard heat treatment
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Fig. 3 Segregation coefficients of different elements
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Fig. 4 Tensile curves of 4716CC2 alloy at different temperatures
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Fig. 5 The yield strength and tensile strength of 4716CC2 alloy at
different temperatures
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Fig. 6 Elongation and reduction of area of 4716CC2 alloy at different
temperatures
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Fig. 7 Tensile fracture morphologies of 4716CC2 alloy at different temperatures
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Fig. 8 SEM of longitudinal section near fracture of 4716CC2 alloy at different temperatures
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Fig. 9 Microstructure of 4716CC2 alloy near the fracture at different temperatures
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Fig. 10 The size of -y ' phase in longitudinal section of 4716CC2 alloy
at different temperatures

ZAEERIFEEE TR, RREINDAGFERBHE
RALR, FHANPFNHEEFRTEERNRER T8
=EALEEERE. B2, EALENEELSS
OJRESHERKA, TFEFINESHRENIME.
FHit, a2ERRENBENEGSEEEXHLFMME
BERORZI .

FRILE TATI6CC2AE R mm AL ERT M UTAY
SMRLEN . FERFR, BERFIREMT00 CFH
=7980 C, 4716CC2aE+ v HHAOR I H/\2946% o
vy EREESRAENTEERWIE, HEWEEES
=8 ESHIALRE, B9 (a) 1 (b) SRRV
RN v 1B NRT v 1BHNZESR T 5 HBLE
9 (d) P NBEEESRIDHEEHTFRESEEN
mAneE, XERRIXPERITIIE. YangE R
BB y 18RHENEKH v 1B2E A IESREN 51
HNESEBRFNEN, BNEEsNRAEEE
ARIRET . MCEUBRILIFN v/ v HRABLMEEZ
BEERERIEPEINEZRR, WE1LL (a-d) Fr
o MCEURUIRAEESEE, BIEREH; MCHE
WU EBBXNKIERIRR Y, Sk AEMTRAIMN
HEFL, ZEEW v/ v HRBHRRIT X, 2ER,
AFSMABENRLUR., EZEESREFR, NHEF
EMCERMUYS v/ v HBRARWFREL, [iEEEh
SHEIERS, Mms|ReEREMM NEF, MHEF
KR —ERE, MCERMH v/ v HEHRIEG~4%
W™, wE1L (e-g) B, &£1E700~850 “CHL
AT F@B 5 M, C BRI I B 21> ; fE980 CHi
RS, TEMCELFRALYIBIEAT H 7R Z RIM,,C Bl b
¥, WE1LL (h) fim. FERRZHTRFESMR,
RRSHAREFRET BAEE, WNMmalkERRF
FIRER, CrilMortRIARATTDY BISEIM,,C LR,
IR

mee
SimAE Founore [{7] [

HESEARBE TR HEET UL, BE
mE L, 4716CC2EaREBIREEMNILEEEIE L
FHAZNEEEHRERME, THoeE ERZEITT60 C
AR E. aENERRENNASSRESE v B0
v HERERFN, HREE: WHlTaEnx LIRS
v HER9EREN, 4716CC2E S IRINT 10.0%HIW
3.0%A9Tafl1.3%AIHf TR, XLETTESIEN v 1BAY®
E. B2, RELASEyBRRERK, XWUEE
MEREEFNIREG AW, Eit, 57
700~850 “CHi{#RAY/E R®REFNMAR2ENTHIEER
N TFE980 CHIRAT, ~ '1HAYEE TIERIER &R
BEWMHEAKEITE, SHEENEREZENTILEE
RERME. AREE, AEERFEIRES, VEFE
LUDEIR AR v M, E5BhEgRES, 5
BAEEPAFEERESEENSE, £ yERPaE
Effs B AR T, VEEEUSRINARTE
v'H8. Alt, 4716CC2EETE700~850 CRIMTZ R
JEEE, MTE980 CHHATBIREEFAR, HKE
X%F14.5%

4716CC2E EMIFI{HRRT R S5 EIMCELRILAD «
vy HREALRAEEENEERIE. MCEMRLY)
Fy/y HBEANBERANRS RSN OEF
XiR, BMNAHEFIRE—ERERN, MELFETE
FREE, SEFENE, mENEEMES N
AR . FRAER, AFIAN vy HARVERDS
BB AT EF NI, RAMCERAIHTS
BEHBSTENHEFT Y, BHIRAFMENTE
WrR, EiRSHESEEBRAREIMELERRA
FERK, WES (ac) Fimm. miRdUES, BFIIA
vy HENUERZBERNBEREFNT, 2K
ERKRBEER, v/ v HRBELRTREREETLL
KEBABRERY, E228MENEBIEIR,
BN ESHESESHMMENEERE, WES (d)
o TE700 CHIfHRY, S@RAFHZENMN OB, &
AR FRBENNDRE, THESEFES M
A, WES (a) . @AFARFENN LS
SERENEN, WERENAS, RFMEAINI
SPXigEE, WEEFT/)N, XERPEAFEME
IR P ERERF S MK, £760~980 CHI{HAT,
EARTTETFIRN DAL BRI RALN TR
FERIM DR, MY EMRETERFREMCERK
WINERBLRNFER, ARRAMESCEHEEER
HEMIRRZL, WES (b-d) Fix.

4716CC2ERAEEARIBE FH{AIXINILiIZH
ROBT A IE DT LAERE /9. 7E700 CHIERAT, M3t
BAKXRIMCERWYEEE, AERAYTE; &



FEH .
IEE FOUNDRY Tiim i 5& Vol.74 No.9 2025

(c) 850 C, fikf% (d) 980 °C, mif%

'. | 10pm

| 10 pm | " _
(g) 850 °C, fikfis (h) 980 °C, @ifis
El11 4716CC2E TR ERMIAISEME &

Fig. 11 SEM image of carbide in 4716CC2 alloy after tensile tests
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Tab. 3 Microstructure evolution of 4716CC2 alloy after tensile tests
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Microstructure Evolution and High Temperature Tensile Behavior of
Nickel-Based Cast Superalloy 4716CC2
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Abstract:

This paper investigated the high-temperature tensile behavior of the nickel-based cast superalloy 4716CC2.
The microstructure of the alloy after heat treatment was characterized, and the evolution of the microstructure
and the tensile deformation mechanism of the alloy at different temperatures were analyzed. The results show
that the heat-treated microstructure of the alloy consists of large irregular y' phases and small y’ phases, with
an area fraction of approximately 66%. The alloy exhibits relatively high tensile strength and yield strength
when tested in tensile at temperatures between 700 and 850 °C . As the temperature increases, the yield strength
remains relatively stable; however, significant mid-temperature brittleness is observed. At 980 °C. , the alloy
has significant plastic deformation with elongation reaching 14.5%, though its tensile strength decreases
substantially. The fracture mode transitions from brittle fracture at 700-850 °C. to dimple fracture at 980 C .
At 700 “C , the fracture mode is transgranular, and with increasing temperature, the fracture mode transitions
from transgranular to intergranular fracture, and the weak area of crack initiation changes from MC carbide to
y/y' eutectic structure.
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