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Analysis of Impact Properties of A533B Steel for Nuclear Reactor
Pressure Vessel by Instrumented Charpy Test

Toshiro KoBavasur, Hitoshi MATSUBARA, and Yoshisada UEDA

Synopsis :

Instrumented Charpy impact test becomes more useful by connecting the digital memory and micro—
computer, in which yield load(Py), maximum load(Py,), pre—maximum load energy(E;) and post-maxi-
mum load one(Ep) are automatically and rapidly analyzed. In this analysis, cyclic oscillations in a load
signal are corrected and smoothened by using a method of moving averages (the nonrecursive low pass
digital filter).

Dynamic Jic value( Jiq) of A533B steel can be measured in a fatigue pre—cracked type Charpy specimen,
provided that a true deflection of specimen and a true crack initiation point in the load-deflection curve
are known. For this purpose, elastic compliance values of the testing machine and the specimen are meas—
ured dynamically by the elastic low blow test to correct the apparent deflection. Crack initiation point,
on the other hand, is detected by the plastic low blow test. It is shown that the crack initiation in the
fatigue pre—cracked specimen of this material occurs prior to the maximum load, and that the relation

between crack initiation energy(Eaa) and pre-maximum load energy(E;) is Eaa/E;=~0.8.
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Table I.
(in wt%)

Chemical composition of material.

C Si Mn P S Cu Ni Cr Mo T. Al

018 | 025 | 141 |0.008 | 0.004 | 005 | 0.68 | 0.23 0.022
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Fig. 1. Test specimen geometries. ( mm)
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Fig. 2. Block diagram of the computer-assisted instrumented Charpy impact test system.
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Fig. 3. Correction of oscillation in the load-time
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Load-deflection curves obtained by low blow test (Fatigue cracked specimen).
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Photo. 2. Example of the profile of stretched zone
obtained by scanning electron microscope.
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determmmg j[d value

B X Dirle W R DalfEERH D EEX LN 55, 7o
L XEH HMBHHEEC X 0 Ead/E; A TRENE, 1
AOEE ¢ El A SR Jio [HEE HEE T & SR Agk
bdbh, SHOMIARBAL 5.

WIT, AR o F T e DT DR D D 12
iz, Lanpes & BEGLEY I X D?)%"S%hf:REm,ﬁ;)fﬂ*cﬂ
v B s s bihfRic oW CEEL L. SZW %R
TeffbphiRiE, oI D IRRTEALNRS.

J=201010w"4da -+ (15)
Lo LZ ORI DWTRRNE L, HF 511X A533
BiiZED Ji. tBick v kR BT 5.
J=3.Tay da-eveeeemianiiciiainin o (16)

F 72, RS, MRk s FERRTRENS
LLTW5.

4a=0.758ZW =0.75(89 J/E) --vvreereree(17)
AEE Tk Rl X OV (15), (16), (I7)=icx
Letfbhigg Fig. 13 RT. 7k (15) KD oriows
(O RKD oy V&, V/ o F v L -5 Py B X
X Py %3k, SERVER X %R

6y=2.99WP,/B(W—a)2=0.0467P, (18)

onow=0.O467(Py+pm)/2.....................(19)
i & D B RIS N HE (0, =840MPa, 0116y —890
MPa) LTHWTW5S. Rihisestfbghige o 28 S
SZW, T3 53D TH Y, RSz k %)(17)Ik75>7¥§
ERFER L BT ERT. BEEECX SBREE
DLV — AT KE V. REBE RMEC koL
(16) XA AEBIER X v AAKL L wDo/edlt, oy &L
CEISEE AN L X BHEENRELREVLDE
Frbinb. LLEOFEREE, SZW BEEX VL LAY
VOREQBEBE DI EMETRTILERTHHED
B b2, ZOECOWTRECSHBOBHBLIEL
‘%‘kfm%’.{.

— 151 —



2224 %

E W IF 67 4 (1981) w14+

Crack initiation
point for Jie

2oy Deflection —
Eua/Ei=083 (EicEgu+E,)

Fig. 14. Crack initiation and propagation aspect
in the load-deflection curve obtained in the side-
grooved specimen,
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Fig. 15. Crack initiation and propagation aspect
in the load-deflection curve obtained in the V-
notched specimen.
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