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Pormation of the plastic zone at the crack tip deter-
mines in many respects the behavior of materials at frac-
ture. The latest developments in the linear fracture mech-
anics make it possible for the case of small scale yield-
ing %o describe a stress field beyond the plastic zone
with an elastic singularity, as well as fields of stress
and strain within the plastic zone using Rice's J-integ-
rels. Basing on these assumptions the authors obtain~-
ed expressions for the strain rate Xg on cutldnes of the
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and for :tractura at the cra.ck tip
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In these sguations L) is Poiszson's ra.tio,G*shnar WO
dulus, ,’(%— vield stress om oublines of the plastic zonas,
KI and KI stress intensity factor and rate of its varia-
tionm, ;z:*a:aperct:t’virenly,M~ crack velocity,f~ local shear stress
at a distance f)c shead the crack tip where a microcrack is
mxcleated,’[ ~value of the stress| at the crack instabi-
lity onset, K o 2 L A f%, fl-strain bardening exponent.

Relations (1) and (2) enable us o link up both phy-
sical mechanism of yielding on outlines of +he plastic zo-
ne snd that of fracture at the crack tip with external pa-

rameters of loading and material structure.
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diffearent strain rateg (3.5 x 106 < 8,3'1< 1.75 x 10'3).

2.; Thin-walleq tubulap Specimens (wg1j thickness of
0.8 mmy and interna] diameter op 24 mm) with the average
grain gize op 0,03 ang 1.7 mm were tested With 5 mogeg of
the plang stress state (K=Y2_ 0; 0.667, 1y 0,25 and
~0.55) at low temperatures (100 < T,°k < 273).

3« Plane Specimeng (op 2;5 Im thickness gapq 80 mm
width) with double Symmetrica] edge-notcheg were tested in

2) and Plane notched (curves 4,5) Specimeng, ag well ag
similap dependences of yialg stregg op outlines of the
Plastie zZone (curveg 6,7). Fig,2 Presemtg temperatyre de~
Pendenceg op defomational characteristics of fracture,

i.e. elongation 61 at fractupre for tubulap Specimeng
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in whigp the Fielg gtregs nay be Considepeq as g Physical
quantity, ppe Pirgt Series op OXperiments gava 4.



sion for yield etreas - T53

Ts ng(” 20 Lo,
whera {’PO is friction stress of the crystalline lathtice
at 0°K, J~ strain rate, ()/ preexponential factor in the
Arrenius® type ax:gression,T absolubs tamperatura,k~ﬁoltz-
mamn's ccnstant,g—ﬂurgars‘ vactor,"{a- athermal componend
of gtress yield. Combining the expressions (5) and (6)

gives a relation betwesn size of the plastic zone and va-

rions physical parmtera k T =5

hET % [%o(g@ 21063”*7:&] 7

which for a given constant wvalue of arpcestablishes 8
link betwesn the ductile-brittle transition temparamaT
and the strain rate, as well as other physicsl paramaters.
This expression predicts a linear relation betwsen 7;; &ud
ggrwhich has been supporbted by meny axperiments. Plg.4
gives temperature dependences of the 8 rPc quantity pro-
portional to the strain energy within the plastic zone,
as calculated for wsricus atrain rates (%}.

Apsrt from the slip influence, the low-temperature
crack growbth in iron is affscted by twinning. Zstimation
of this eoffect was made by am snalysis of forces interac-
ting between the crack tip and a 'twlnning dislocation
that belongs %o one of the bwelve systems of twinning.

The obtained resulis make it possible to axplain
fractograpbs of cleavage on which "tongues™ are obssrved,
and answer the gquestion why there ars only two pairs of
twing on the plans of cleavage.
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Pig.2 Deformational characteristics of fracturs.
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Fig.4 Calculated arpf: V8, temperaturs.
IT -~ 422



User
Rettangolo




