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Fatigue crack growth behavior of GH4698 alloy
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Abstract: The crack propagation behavior of GH4698 alloy was studied respectively at room temperature, 650 and 750
‘C. The effects of temperature on the crack propagation rate were discussed, the fractures under different temperatures
were observed and the electron back scattering diffraction (EBSD) technique was applied to investigate the mechanism of
crack propagation. The results show that with the increase of temperature, the fatigue life of the alloy reduces and crack

propagation rate increases, and the main propagation mode of cracks changes from transgranular to intergranular. The

grains near cracks have relative high deformation degree and high density, small angle grain boundaries.
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Table 1

fraction, %)

Chemical compositions of GH4698 alloy (mass

C Cr Nb Al Ti Mo B Zr Ni

0.045 143 2.15 1.71 2.62 3.10 0.0026 0.035 Bal
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Fig. 1 Microstructures of GH4698 after heat treatment:

(a) Metallograph; (b) y’ morphology; (¢) Carbides morphology

Table 2 Experimental parameters of fatigue crack growth

tests

Temperature/'C R Frequency/Hz E/GPa o,/MPa a,,/MPa

RT 0.1 10 223 1200 790
650 0.1 10 183 1075 675
750 0.1 10 174 880 670
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Table 3 C and m values in Paris formula at different

temperatures
Temperature/ 'C C m
RT 4.57X107"° 3.43
650 291X10°° 2.63
750 1.27X1077 2.41
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Fig. 2 Effects of temperature on lifetime (¢—N) and fatigue

crack growth rate (FCGR) of GH4698 alloy: (a) a—N curves; (b)

FCGR curves
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Fig. 3 Fracture surfaces of fatigue crack growth specimens at different temperatures: (a), (b) Room temperature; (c), (d) 650 C; (e),

(f) 750 C
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Fig. 4 Fatigue rack growth paths in specimen at 650 ‘C
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Fig. 5 SEM image of crack propagation (a), orientation distribution of alloy after crack propagation (b) and inverse pole figure for

color code (c)
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Fig. 6 Misorientation angle distribution chart

S P IR B P8 S it T T AR AL ZAAEBE— RAL IR o dst
My AL R, AR IR dioE Py IS FEE AR ™ A4 10 Sy il g e
R, IR ZE O, BB, R ™
Ho W7 P, AHAR kL R ER R 22 50K X 1t R
IO AR BRI DS AR PP ARG, T2
MEREU RTINS A R AR AR,
FEZLLCP N DX SR Jl Jm s S E A T

Bl 8 P At i A oA, T DU BLAE R AL
BRI, /N9 i S CRE T RE (R ) 22 /08 ) 3 2 L At
W7 B BRI TR AN, FERGY IR, R
P BRI DX I S SR P AR T RE LR, AR ATV 5
0, ALESHER A T MA R, IR AR
BRFLE (10 /05 970 88 ity 555 58 ey - FLAQL D) o /N AR P i
B JBE S FLO3 AT R NI AR P S H 4y A

7 RGBS A

Fig. 7 Local misorientation figure
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