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Effect of Specimen Size in Static and Dynamic Fracture Toughness
Testing in Reactor Vessel Steel A508cl.3

Nobuyasu Suctura, Eiji Isosg, Isamu Y amamoro and Toshiro KoeayasHi

Synopsis

: The fracture toughness must be evaluated under the dynamic loading condition, when the materials are used for

structures which are desired to a higher safety and must be taken into account of the effect of dynamic loading.
Moreover, in order to obtain the valid J;. value, a criterion about both specimen thickness B and ligament width b, must
be satisfied, which is called as “valid condition” and is described in the following equation.

B,bo > (1( Jln
Ois

). (a=25)

However, this equation is presented in the case of static loading and there is no assurance to be able to apply in the
case of dynamic loading. Therefore, under static and dynamic loading conditions, the effects of both B and b, on Jia
value and the flow stress o3 are investigated and the valid conditions are discussed. The results are presented that the

factor & of the above equation is reduced as @ =20 about b, and is increased as @ =28 about B under dynamic loading

condition.
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~ Table 1.

JETAFIE 1 2823 AR AS08cL.3SH D ##35 & UTEIROSHB IR ML REBR - 3 U 2 BRI HiEORE

Chemical composition of A508cl.3 steel.
(mass%)

Mn

P S Ni

Cr

Mo

V | Cu | Al

0.17 | 0.26 | 1.46

0.003

0.001 0.76

0.14

0.51

0.002| 0.01 |0.017

Table 2. Mechanical properties of A508cl.3 steel.

Yield Tensile Elongati Reduction of
Strength Strength (;‘7’/) on Area
oy(MPa) ox(MPa) ° (%)

451 571 24 73

Table 3. Specimen geometries and testing condi-
tions.

(a)Static condition

Specimen Specimen Cross-head de/dt
Width Thickness Speed (ljsec)
(mm) (mm) (mm/min)

40 20 0.4
20 3,5,10,15,20 0.2
15 20 0.15 1.61x10~*
10 20 0.1
5 20 0.05
(b)Dynamic condition

Specimen Specimen Impact de/dt
Width Thickness Velocity (1; )
(mm) (mm) (m/sec) sec

20 20 5.01 2.41X102
15 15 3.77 2.42x102
10 3,5,10,15 3.73 3.59X102
5 5 2.92 5.63x102
15 1.5 1.01 1.62X%102
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Fig. 1. Schematic illustration of the precracking
apparatus.
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Fig. 6. Distribution of SZW. and Aa along the
thickness direction.

3.0 v T T T
o Static condition, W=20mm
© Dynamic condition, W=10mm
20
—_ Bs=1.41mm
€
£ ~ o) o
o8 o - -
10 b
Bs=1.11mm
0 1 1 L 1
0 5 10 15 20 25
B (mm)

Fig. 7. Slant fracture region Bs with specimen
thickness at constant width.
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Fig.10. Change of factor m with ligament width.
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