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L INTRODUCTION

A stretched zone is formed at the tip of the fatigue crack in a fract-
ure toughness specimen before fracture occurse The stretched zone is
vigible on electron micrographs of the transition from the fatigue
crack to the ductile dimple rupture. It consists of coarse wavy alip
lines.

‘Phere has been some speculation as to the significance of the stretched
zone., Spitzig [l} proposes that it is a measure for the process zone

or ligament spacing in Kraffts [2] model. He concludes “hat the critic—
al crack tip opening displacement (cTOD) is equal to the width of the
stretched zone., Gerberich and Hemmings [3] decide that this is probab-
1y incorrect. Griffis and Spretnak (4] , Broek [5) . Brothers et al

{6) and Wolff [7] congider the stretched zone a result of crack tip
blunting (Fig.l). This implies that the dimensions of the stretched
zone should be a measure of the CTOD at fracture.

It has been tried to correlate the width of the stretched zone with
the critical CTOD, but not always successfully. VPigure 1 shows that

the apparent with # depends upon the angle of observation in the micros—
cope and W is not always equal to the true width w. The figure also
shows that w is not the relevant dimension of the gtretched zone and
that rather the depth d should be a measure of the critical C10D. large
angle stereoscopic measurements are an excellent means to determine
fracture surface topography [5,8] ., This technique was uged here to
measure d and the results were correlated with the critical CTOD in
fracture toughness tests.

Use was made of 14 fracture toughness specimens from an investigation
by Van Leeuwen [9] . One specimen was of the 7075-T6 type, the

others were taken from 7079 type aluminium alloy forgings. The for~
zings were heat treated to have widely varying fractiure toughness
properties. Replicas were mede of the transition regions of all spe-
cimens and series of large angle stereoscopic pictures were taken at
angles of + 18°, 0° and -18°. The dimension d was measured at several

places in each specimen.

2 RESULTS AND DISCUSSION

7igure 2 presents an example of the results, obtained by stereo
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microscopy, The three micrographs at 4+ 18°

parallax which can easily be meagured to a reasonable accuracy, The

dea of the topography al-
ready, Topographic measurements made along f

also presenteqd in figure 2,

series of three micrographg gives a good i

our crogg sectionsg are
They show how d can be determined, al-

the stretcheq zone beging ang ends, In
8 not belong to the stretcheq

ended voig formed aroung inclusion J,
The stretched zZone is bounded by DHNR,

outline of the topography.

Zone; rather it ig part of an ext

Figure 2h &ives a schematic

observation of thig topograp
Teady a rough picture of the type of figure 2h, thus facilitating
stereoscopic measurements in a later stage,

In view of the large variation o

2d should be equal to the eritical CTOD, i.e, 24 - ¢ K?c/ﬁq;s. The

constant C in thig equation ig subject to doubt, It wag taken at Gy4

ctive yielg stress is in the

constraint,

Mean valuesg of 2d were plotted versus 0,4 K2

Icfhﬁ}s in figure 3, There
appears to be g good correlation, Values of w as determineq from the

Pregent measurements were plotted in figure 4,

blunts to an angle of about 740 on the average, of course, thig

angle
wWill depend upon the orientation of

local slip planeg and therefore

it will vary through a specimen and it will be different for differ—
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4. 0 and -18° show the large

g
There is a fair pI‘OOf that the stretched zone I'eplesents the bluntin,

of the crack before fracture Phe width of the zone is not a gOOd
b & ®
measure for the critical corack openin dlsplacement since there is no
g 3

etched zone re-
lation between w and d. The depth d of the sir
unique relatio
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