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Size Effects of Thin Section for Single Crystal
Turbine Blade Superalloys
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Abstract: T he size effects of thin section exist obviously in single crystal turbine blade superalloys.
The stress rupture life decreased sharply with reduction of specimen thickness to 0. Smm, especially
the stress rupture life at intermediate temperature. These effects contribute to the comprehensive fae-
tors, such as the variation of microstructure and surface integrity of specimens, and testing error
caused by reduction of specimen thickness.
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Fig. 1 Schematic diagram of the sheet specimenin a cast

single crystal bar, all dimensions are in mm

Seetharaman' ' 1
Q76,1.52,3. 18mm PWA1484 ,
760°C/758M Pa, 871°C/413MPa, 982°C/

0. 38,

207MPa 982 C/248M Pa
, 1% ,
) 760°C
(2
1400
871°C,413MPa

1200r- ./.’/.’/—'
=

& 1000

g 800}

g 982°C,207MPa

2 600}

L2

g’ 400F 760°C,758MPa

L

> -

< 200F —a— 082°C,248MPa

%05 10 15 20 25 30 35
Thickness / mm
2 [12]

Fig.2 Effect of specimen thickness on average

stress rupture life
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Fig.3 Normalized rupture life (thick section life/ standard

life) vs. specimen thickness
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Fig. 4 Specimens used for section thickness effects on

stress rupture properties
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