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Abstract - Miniaturized specimen technology permits mechanical behavior to be
determined using a minimum volume of material. The technology is useful in case of not
collecting a large amount of materials from industrial equipments. Five kinds of
accelerated degradation materials were prepared by isothermal aging heat treatment at 63
0T. Three kinds of specimens were prepared for impact testing. In order to increase
plastic constraint of subsize specimen, side-groove was introduced. Results between
subsize and full size impact testing were compared. Size effects correlations were
developed for the impact properties of turbine rotor material. These correlations
successfully predict the ductile brittle transition temperature (DBTT) of full size Charpy
impact specimens based on subsize specimen data.
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Fig. 1. Geometry of full size and subsize
Charpy impact specimen
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Table 1. Comparison of impact specimen dimensions
and experimental parameters

Conventional Miniature
Charpy Charpy
specimen specimen
<Specimen>
Thickness, B 10.00 483
Depth, H 10.00 483
Length, L 55.00 24.00
Notch depth, a 2.00 0.90
Notch-root radius, r 0.25 0.25
<Experimental>
Punch radius 8.00 8.00
Punch tip width 4.00 4.00
Anvil radius 1.00 1.00
Anvil spacing 40.00 19.96
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Fig. 2. Dependence of fracture energy on
temperature for full size impact
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