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Validation of CCT Fracture Toughness Test with Non-uniform Prefatigue Crack

150
CCT Cold
Worked Zr-2.5Nb , 250°C  300°C
Double-melted Quad-Melted Quad-Melted

Double-
Melted

Abstract

The aim of this study is to investigate the fracture behaviour of CCT specimen with non-uniformed
prefatigue crack to save the invaluable data obtained from the irradiated material due to the lack of the
standard limitation. These tests were carried out a RT, 250°C and 300°C and three different materials
such as unirradiated double-melted, quad-melted and irradiated Zr-2.5Nb pressure tubes, were used.  In
conclusion, at 250°C and 300°C J-R curves of non-uniformed prefatigue crack shows a good agreement
with those of the uniformed prefatigue crack. At room temperature, it shows some difficulties to
validate the fracture toughness data obtained from the non-uniform prefatigue crack. However, in the
case of low-ductile double-melted and irradiated material at room temperature the fracture toughness

from non-uniformed prefatigue crack shows the conservatism.
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Table.1 Zr-2.5Nb
(°C) Young s Poisson;s | Yield Strength uTS
Modulus (GPa) Ratio (MPa) (MPa)
Double 25 102 0.4 735 811
(Unirradiated) | Quad 25 94.5 0.4 726.9 799.5
250 81.6 0.4 544.5 588.7
300 78.7 0.4 526.7 561.6
Quad 25 102.0 0.4 941.4 985.3
(Irradiated)
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(@ The Collection of CCT Specimen
Fig.1 CCT Specimen from Pressure Tube and the Geometry
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Instron 8501 , IMEF

(b) The Geometry of CCT Specimen




Grip
800°C
Highscope
DCPD
method
Fatigue Cracking
CCT
Fig. 2
0.1 . DK
25%
3Hz

Zr-2.5Nb
3

Visua Method

CCT

0.5°

2.0°

(a/W)

10MPaim

A

/]

, DCPD

Nine point average

CCT(Curved Compact Tension)

Bending

, (R)
DK 12 MPalm ,
, Frequency
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Fig. 3(8) J-R Curve of the Uniformed and the Non-Uniformed Prefatigue Crack at Room Temperature
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Fig, 3(b) J-R Curve of the Uniformed and the Non-Uniformed Prefatigue Crack at 250°C and 300 °C



Slant Fatigue Crack Comparison
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Fig. 4(8) The Comparison of dJda between the Uniformed and Non-uniformed Prefatigue Crack
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Fig. 4(b) Tearing Modulus Comparison between the Uniformed and Non-uniformed Prefatigue Crack




Slant Fatigue Crack Comparison
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Fig. 4(c) J(1.5) Comparison between the Uniformed and Non-uniformed Prefatigue Crack

4. Fractography
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(6) NU-Quad-Melted(250°C): D=14.3% (f) NU-Quad-Melted (300°C): D=17.6%




(9) NU-Irrd. (RT): 20.9%
Fig. 5 Fracture Surface of Uniformed and No-Uniforned Prefatigue Crack
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Fig. 6 the Comparison of Fracture Surface Using SEM
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