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Synopsis

In order to improve thermal efficiency of a thermal power station, a combined cycle system which combines a steam turbine and
a gas turbine has spread rapidly.

The gas turbine tends to be larger to improve a thermal efficiency. Inconel 706 is used widely for gas turbine disks. The
specifications, such as tensile strength, toughness and low-cycle fatigue for gas turbine disks are very severe, because they need
high durability at elevated temperature. The grain refinement of the disks is required to satisfy the specifications. It's difficult to
design the process of a large turbine disk because the deviations of strain and temperature become larger.

We developed a modeling system for predicting the microstructure of Inconel 706 and confirmed that the modeling system works
successfully by comparison with the results of trial forging.

In this paper, a micro-structural prediction system of Inconel 706 has been developed newly.
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Table 1. Chemical composition of Inconel 706 (mass%).
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Fig.1. Schematic illustration of specimen for
compression test.
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Fig.2. Experimental procedure of compression test.
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Fig.4. Relation between mean ASTM grain size number and strain.
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Fig.5. Recrystallization behavior.
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Fig.6. Grain growth behavior.

FHEY 2—VEHKELLTVE, ETFHEY 22—
IE, EBRE R A RN BRSO W TR L -
FHIR % VT b, DAINUS® DR % Fig.7 IR .
4-[Al, Inconel 706 D M E T WM x 47 H 12 H 72 b,
DAINUS® O B il € ¥ 2 — )V T & % DAINUS®-grain
% 72, DAINUS®-grain THE Tl 2179 Bo 70—
F % — % Fig.8 IZ/R 7.
DAINUS®-grain Tl&, FRIRKIIWMA/EFELHVS 2
LX), ETOMBERERBERIIOVT, Hifk
ICRHEARAT) S TE L. KHEMER T, FHE
A RIS & R PR S RE IR D TR 40 - A SRS LR B S



Heffiafi 30> Inconel 706 DfE 7T AT ¥ 7Y AT LD 121

DAINUS: DAIdo NUmerical process engineering System
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Fig.7. System construction of DAINUS®.
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Fig.8. Flow chart of micro-structural prediction system
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Fig.10. Microstructure and grain size in forged disk (a) and observed points (b).
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Fig.11. Comparison of predicted ASTM grain size number with observed ones.
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