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Fracture Characteristics Obtained from the Instrumented Impact
Test of A533B Steel for Reactor Pressure Vessel

Toshiro KoBavAsHI, Hitoshi MATSUBARA, and Yoshkisada UEDA

Synopsis :

Analyses of the date obtained from the instrumented impact test and of its correlation with static
and dynamic J integral values and various tensile properties are made in this study.

It is shown that a dynamic bending yield load recorded in the instrumented Charpy V test can be
easily converted to a dynamic tensile yield stress using Server’s equation. It is also possible to estimate
a true fracture strain, COD value, and SZW easily if the load point displacement is recorded.” Tem-
perature dependency of Charpy V energy and J integral values is rather well simulated by a curve
fitting method. However, a half value transition temperture obtained in that method has no physical
meaning. Dynamic Ji4 is larger than a static Ji. in the ductile fracture range in this study. This rise
is proportional to the yield stress ratio ¢yq/gy(~1.2—1.3). It is found, therefore, that the following
relation exists in the both cases; Ji/o0y;=1.6COD. Correlation between the fracture toughness and
tensile properties proposed by Hahn and Rosenfield shows a good result, but RoLFe-Novak’s equation

on the impact value gives a poor one.
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Fig. 1. Tensile test specimens geometries.

CAERRENL, EREWCHICBNELYE LD O
ChDH. Y EBMINE, ASTM E399 w##lL T
f.
#HEoRARE Fig. 1(a) Wi phERABRF A
v, AvArr VEIRBEKC XD 2 A~y FEE 0.5
mm/min T{To%. HEF|ERBuL, Fig. 1 (b) I
AT X5 M/ NEIRBR R A AV, BUE LCEEIEY v 1
— R (AR 490])) XY RE—FMEBELEEL T
frotc. BEEREEX 2.3~5.1m/s WFRE L. FHEE
BlERER (B 19, Fig. 1 (¢) WiRTAHRD &
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x<HER. THIIREMIUEROREEN, EH» b
NEBBTAHZLCIBBDTHEEELZS.

L= AT SERVERNE, V / , F8 X OEY XUMR

Table 1. Uniaxial tensile properties of the
material in the static test.

Tempering temp. 200°C 350°C 450°C 550°C 650°C

oy (MPa) 780 990 870 920 690
og (MPa) 956 1090 936 966 727
o; (MPa) 2710 2440 2130 1910 1850
n 0.060 0.058 0.061 0.070  0.084
€ 1.54 1.44 1.45 1.35 1.58
Elongation (%) 23.0 2.8 22.7  26.6 30.5

Table 2. Uniaxial tensile properties of the
material in the dynamic test.

Tempering temp. 200C 350°C 450°C 550°C 650°C

aya (MPa) 1060 1165 1140 1120 905
opa (MPa) 1240 1280 1230 1180 950
€¢d 1.15 .11 1.18 1.20 1.49
Elongation (%) 7.8 9.6 13.5 16. 4 19.4
o34/05 1.3 L1 131 122 L3l
era/et 0.75 0.77 0.81 0.96 0.94
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Fig. 2. Relation between dynamic tensile pro-
perties and load values in Charpy impact test.
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Table 3. True fracture strain of the plane strain
tensile specimen.

Tempring temp. 200°C 350°C 450°C 550°C 650°C

33 1.05 0.97 0.95 0. 90 107
er/es 0.68 0.67 0. 66 0.67 0.68
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Fig. 3. Charpy V-notch ductility vs. plane
strain tensile ductility.
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Fig. 4. Impact properties of the material in
V notch Charpy test.
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Fig. 7. Relationship between COD value and
the load point deflection, x.
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Fig. 8. Jic and Jiq values of the material.
Table 4. SZWc values of the material.

Tempring temp. 200°C 350°C 450°C 550°C 650C
SZW, in Jiatest () 29 49 110 125 160
SZW. in Jic test (g 105 80 122 120 150
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