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An extension research effort has been performed

at Skoda-Works, Pilsen, Czechoslovakia, for studying

safeby criteria in nuclear reacbtor pressure vessels.

Following problems have been specially considered

a) Analysis of the correlation between test of crack
initiation and of arresting conditions on plane
plates ( uniaxial stress fiels } and cylindrical
pressure vessels ( biaxial stress fiels Ve

b) Analysis of the influence of energy accumulated in
pressure vessels on initiation, propagation and
arresting of a fracture.

) Comparison of different types of materials from the
point of view of initiation, propagation and arrvesting
of a brittle crack.

G) Analysis of the relationship between brittle fracture
characteristics determined on small specimens and on
model pressure vessels.

e) Comparlson between calculated ( on the basis of KIC

: ressure vessel geometry) and found critical

for crack initiation.
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In the 17" series of besting 5 model vessels having

diameter 1,200 mu, cylindrical part lengih $00 mm, wall
thickness 30 nwm and made from A4 502 B type of material
in pormalized and tempered conditions, were btested. In

he 279 gseries of tesbing 4 model vessels having dismeter
1,200 mm, cylindrical part lengvh 1,700 mm, wall thickness
30 mn. and made from A-542 type of material in quenched
and tempered conditions, were btested. Vessel wall profile

ig shown in lower part of Fig.3 and a photograph of
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ReYe] R S ¢ w7 .l ] Pare : 3
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wall, Typical temperature sradients for
are shown in Fig.3, where crack veloci-
and in pressure vessel

are plotted to-

Tests of vessels were completed by Testing of plane

clates having the sawe thickness (30 wm) and widbh of

T 0L} g - S 3 x
1,000 mm, loaded by uniaxial tension; the cracks velng

initiated partly statically from a centric notch, partly
dynamically by lateral impact (E80U type test), In this

complementary program als

o

of swall specime 3
Charpy~V, WLL-X, WD, U
rerformed,

' and sbtatic tension types were

kechanical characteristics of an A 202 B tyve of
mnaterial are summarized in Pig.1l, while in Fij.2 the
same characteristics for an 4 542 bype ol waterial are
5ROW.

Ln the basis of experiuwental data and their ana—
lysis the following conclusions could be suggested:

1) Method of measurenent of crack arre st temperature
CAT according to the criterion of shear lips of

crack parabola or a tewmperature Ty according to the
criterion of parabola top) for various values of
accunulated energy (in the range of cca lbl to 106
kzm) applicable to pressure vessels was Geveloped
and wastered, including the method of static crack
initiation from an artificial notch-like defects
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Tues as a result of accumu~
ed Q see Fig. 4); at the same

; ane 7
time tesbs on plane plates are representative for appli~
o pressure vessels. Calculated and actual criti-
cal defect sizes (or critical stresses for these defects)
are in a good agreement, likewise the relationship bet-
ween fracture toughness and CAT values dependences.
5) At higher values of ensrgy (pressurizing by mixture of
wabter and air} alse propagation of shear crack took
place - this crack is also arrested; temperature of
this shear crack arresting, TP, is less dependent on
accunulated enexryyy than CAT. While faillure in vessels
pra%surized by water can be regarded Lo be a leakage
only, failures in vessels with water and air mixture
represent the typical "barrelling® effect ~ see Fig.6.

4) EKven for high values of accumulated energy a bempera-

ture, ot which propagation either brittle nor shear
crack could occur, was determined. This fact could be
used for the saflety criterion of pressure vessels with
;as content.

CAT values for pressure vessels depend first of all

N
L

on followinyg factors : type of material, vessel

thickness, accumulated energy.

Under the title of "Nuclear reactor pressure vessels
safety from the point of view of brittle cracks" this pro-

sram was partially sponsored by the l.A.b.A. in Vienna
during years 168 to 1472,
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