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Internal Fracture of Nickel-base Alloy718 in High Temperature Fatigue

Kazuo KoBAYASHI, Koji Y AMAGUCHI, Masao HAYAKAWA and Megumi KIMURA

Synopsis : We investigated the fatigue properties at high temperatures of fine grain and coarse grain nickel-base Alloy718.

In the fine grain material, the fatigue strength normalized by the tensile strength was 0.51 at 107 cycles. In contrast, the fatigue strength of

the coarse grain material was 0,32 at the same cycles, although the fatigue strengths in the range from 10° to 10° cycles are the same for both

materials.

The fracture appearances fatigued at around 10° cycles showed internal fractures originating from the flat facets of austenite grains for

both materials. The difference in fatigue strength at 107 cycles between the fine and coarse grain materials could be explained in terms of the

sizes of the facets from which the fractures originated.
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Table 1. Chemical composition (mass%) and heat treatment conditions.

Material C Si S P [ Mn| Ni | Cr | Mo| Fe | Cu | Co Ti | Nb | Al | Ta
Fine grain material [0.023| 0.03 {0.0017)0.002| 0.03 | 52.3 | 18 | 3.18 | 19.5 |0.005} 0.02 | 0.98 | 5.35 | 0.49 | --
Coarse grain material| 0.032{ 0.09 (0.0001|0.006] 0.12 | 53.6 | 18.64| 2.95 | 18.05]| 0.04 | 0.15 | 1.02 | 5.11 |0.479|0.017

Fine grain material : 960°C/1h(AC)+720°C/8h(FC)+620°C/8h(AC)

Coarse grain material : 1045°C/1h+(720°C/8h+620°C/10h)X2
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(a) Fine grain material.

(b) Coarse grain material.

Fig. 1. Microstructure of materials used.

Table 2. Tensile properties of materials used.

Material Temperature 0'23;5;;)0‘ ’I::::il: Elongation R;ed\:ii;m of
(C) (MPa) |(MPa)| (%) (%)
Fine grain material 550 1042 1212 20.6 50.6
Coarse grain material 600 956 1089 21.0 56.2
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Fig. 2. Fatigue strengths of fine and coarse grain materials.
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a) Fine grain material. (N;= 4.48x10° cycles
g
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(b) Coarse grain material. (N¢= 6.82x10° cycles)

Fig. 3. Fracture surfaces fatigued in low-cycle region.
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(a) Initiation site.

(b) High-magnificent image.

Fig. 4. Fracture surface for the fine grain material.
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(a) Initiation site.

(b) High-magnificent image.

Fig. 5. Fracture surface for the coarse grain material.

Loading direction

Fig. 6. Fracture surface and cross-section at crack initia-
tion site.
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