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ABSTRACT

Solidification microporosity forms within dendritic space of gas turbine blades at large section in investment casting. Micro-
porosity content more than permissible limit significantly reduces mechanical properties of turbine blades at the service
conditions. In these work, effects of Hot Isostatic pressing (HIP) followed by standard heat treatment cycle process on mi-
crostructural characteristics such as grain boundaries serration, microporosity content and mechanical properties of Ni-base
superalloy IN738LC have been investigated by optical, Scanning Electron Microscopy (SEM) and practical experiments. The
results of studies have shown that hot isostatic pressing provides more serration at grain boundary and could mostly eliminate
or reduce micro porosities which were generated during solidification by means of sintering. HIP is able also to improve creep
life and ductility but has no effect on yield stress at tensile experiment.
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1. Solidification Microporosity
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Material Melting Point, T_(°C) RT Yield Stress, (MPa) Hipping Temp., (°C) Hipping Pressure, (Mpa)

Al and its Alloys 660 (Al) 100-627 500 100

Ti and its Alloys 1670 (Ti) 180-1320 920 100
Nimonic and Superalloys 1453 (Ni) 200-1600 1100-1280 100-140

Steels 1536 (Fe) 500-1980* 950-1160 100

AlLO, 2050 5000 1500 100

SiC 2837 10000 1850 200

WC/Co 2867 6000 1350 100

zLow Steel Alloys (Water Quenched and Tempered)
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5. Sulphocarbides

6. Original Equipment Manufacturer
7. Standard Heat Treatment Cycle

8. Partial Solution
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2. Hot Isostatic Pressing
3. Sintering
4. Incipient Melting
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9. Scanning Electron Microscopy
10. Sub Size
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14. Thermally Activated Process
15. Cross Slip
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11. Athermal
12. Long Range Order
13. Bi-modal
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16. Homogeneous Distribution of Dislocations
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