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Abstract

Miniaturized specimen technology is useful to characterize the mechanical behavior when it is difficult to

sample the material enough for the test. In this study, two kinds of miniaturized Charpy impact specimens(i.c.,

miniaturized specimen with side groove and without side groove) of aged 1Cr-1Mo-0.25V steel were

prepared and tested. The relationship between the extent of degradation in terms of ductile brittle transition
temperature(DBTT) and the fracture stress of 1Cr-iMo-0.25V steel was established. The fracture stress
obtained from miniaturized specimen without side groove turned out to be linearly related with the DBTT of

standard specimen. Therefore the fracture toughness of aged turbine rotor steel might be evaluated by the

fracture stress. In addition, the correlation between DBTT of standard specimen and that of miniaturized

specimen was investigated. As the results of normalizing DBTT by maximum elastic tensile stress, the

normalized DBTT of miniaturized specimen without side groove allows one to estimate that of standard

specimen.
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Table 1 Comparison of specimen dimensions and
experimental parameters

Standard Miniaturized
Charpy Charpy
specimen specimen
(mm) (mm)
<Specimen>
Thickness, B 10.00 4.50
Depth, H 10.00 4.50
Length, L. 55.00 24.00
Notch depth, a 2.00 0.90
Notch-root radius, r 0.25 0.25
<Experiment>
Striker radius 8.00 8.00
Striker tip width 4.00 4.00
Anvil radius 1.00 1.00
Anvil span 40.00 19.96

Load (kN)

K L e — L
0 2 4

Deflection (mm)

Fig. 2 A typical load history for 50000hour aged
miniaturized specimen tested at 75°C. P, and
Py, represent the maximum load and the general
yield load
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Table 2 Comparison between DBTT,, by standard
specimens and DBTT .56 and DBTTy,,; by
miniaturized specimens

DBTTun DBTTuminisc by | DBTT,,, by
Specimen by miniaturized miniaturized
standard specimen with specimen
Aging time specimen side groove without side
(hrj Ty Ty groove (T)
0 42 40 26
25000 54 53 42
50000 88 78 58
75000 81 75 62
100000 87 90 59
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