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Influence of Incremental Forging Conditions on Abnormal Grain
Growth Behavior in Alloy718

Takuji OTAKE

Synopsis

Alloy718 is one of the most popular Ni-based superalloys. The pinning effect of 6 phase must be used for fine grains. Therefore,
hot working and Solution Treatment (ST) are generally performed under d-solvus temperature. However, it is known that
ST with low plastic strain leads to Abnormal Grain Growth (AGG). Since coarse grains may cause a decrease in tensile and
fatigue strength, it is necessary to predict and avoid AGG. Previous studies have investigated the effects of strain and strain
rate by single compression tests, but few studies have shown the effects of incremental forgings, such as free forging. This study
investigated the effect of incremental forging conditions on abnormal grain growth behavior in Alloy718 by two-step compression
tests. As a result, it was found that AGG behavior differs depending on the reduction balance in incremental forging, even if the
total reduction is the same. Under the test conditions (forging temperature: 980 °C, strain rate: 0.5 s, ST- 980 °C for 2 h), AGG
occurred when the plastic strain at the 2nd reduction was 0.05 to 0.09. The average grain size after ST was greatly affected by the
distribution of Grain Orientation Spread (GOS) values, which represent the strain energy in each grain. It was confirmed that the
higher the area fraction with GOS values less than 0.45 °, the smaller the average grain size after ST.
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78S 2 BUEARRER A FEHE L 72, Fig. 2 123ABRF IR &
HERSA R RT. AR TIERBEES 980 T, U5 A
HMEx 055!, WETE (=100 - EFHEES /RS x
100) % 50 % \IZEE LT, 1 EEHDOETEE 50, 49, 48,
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Table 1. Chemical composition (mass%).
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Fig. 1. Initial microstructure.
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(b) Heat patterns.
Fig. 2. Experimental procedures.
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Fig. 3. IPF maps on the center of test pieces.
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Fig. 4. GOS maps on the center of test pieces.
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Fig. 5. Distribution of equivalent plastic strain.
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Fig. 6. Comparison of microstructural evolution
between as forged and after ST.
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Fig. 8. Relationship between grain size after ST and
area fraction with GOS value less than 0.45 °.
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Fig. 9. Relationship between strain distributions as forged and grain size after ST.
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