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The complexity of SCC (stress corrosion cracking)bpehavior arises
from the fact that the phenomena involve mechahical (due to the stress
field) and ‘electrochemical (due to the env1rnoment) dr1v1ng forces
together w1th their 1nteraot10ns. Separatlon of these two major influ-
ences ié‘difficult, still critical for the evaluation of proposed mnodels.

Spec1f1ca]ly, this report is concerned about the use of the acoust*c

emission tcchnlque durlng a uCC investigation of tltanlum-alloys in 3. 5%
NaCl. In principle, -the basic contribution that mlght.be expected

from thelacoostic technique-is along the question es to whether or not
the tranSgrenularvcleavage process involved continoous growth. - That

1s, any "brittle crack" steps duriné'the slow eraekbgrthh process would
emlt elastlc stress waves which could be acoustlcally detected. Experi-
ments are being performed on Ti-8-1-1, Ti-5-2.5 alloys (Q/B structure)

and Ti;li—ll-i alloys (all B structure) in an anﬁealed condition. Fatigue
pre-cracked notch specimens with a thickness of about 0.125 inch are being
testedvondef eohétantiioad. Specimen geometries also include.the con-
touredﬁdouple-cantilever beam epecimen»(K ~ constant) instrumented with

a crack-opening displacement gage and a piezoelectric transducer. These

prov1de siow crack rate determlnetlons and stress wave recordlngs. The
dmpllflcdtlon ‘set-up for the stress-wave emission (SWF) was of* about
60,00ngain and a pass-band frequency between 30 KHz and 48 KHz was used

to filter out mechanical noise.
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The experimental results showed}ihat ehvifonﬁéntalvcraék growth
was abcbmpanied by stress-wave emissién; Furthermore, the stress wave
activity”had a clear correlation with the slow'créék'growth rate. Figures
1(a) and 1(b) show .the éraék‘prbpégation‘rates\and SWE/sec‘asHa functioh of
the‘appliedvstresé intensity factor (Ki). Figure‘l(é) Shéws*One of.thé more
active’portions of the mbnitored streés wa;es in a’single-edge~-notch épe;imen.

. Here X is é_monotonically increasing function (for constaht load) with crack
'length-aﬂd the stress wave amplitudes as wéll és‘fhe:frequency of emission
increase as the crack extends or as X is increasiné.

Erom the éize df”the stréss;waves 6b$erved,'estiﬁation of the
microcraék.extensiohs-couid.bé made baséd'upon a.semiempirical approach |
describédvelsewhereil ifvwas concluded that aﬁ high ki the amplitude
of each stfess wavevreprésented'the amount'of.energy that could be asso-

- ciated with an extensidn on the_order of a'graiﬁ size in dimension. ‘This
*strongly sﬁpports a diséontinuous model2 of a triggering»event-followed
by a cléavage Jump process. Tt dées_not,‘howeVer, invalidate the eleétTO—
chemiéalvinterpretatioh as this still ﬁight bevthe thermaily-activated
méchaniSm.which céhtrols the friggefihg pfocéés;v Also, a sufficiently
largevnumber‘5f'SWE'to‘account for all of thevcraék growth was not ob-
served so'thaﬁ electrochemical dissblution'might éven play.a significant
role with respeét to cgack groﬁth.,> |

‘Cbnsequenfly, three points should be emphasized. Fifst, a partially
aiscontiﬁgops mod¢1 iﬁvolving cleavage jﬁmps can suggesﬁ a more meaningiul
explanation of the high crack propagation ratésbobservéd. As was proposed
by P0weil‘énd Scu_]_.ly,5 this discontinuous model is also suggested by
fractggf&phic evidence of the cleavﬁée process. Secondly, the role of

microstructuré, such as grain size, ordering and second phase-effects,
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might bevincqrporated intd the model by analyzing the number and size.
of jumpé. Finally, temperature effects in terms;of apparent activation
energieé coﬁlﬁ be bettefmahalyZed siﬁcé the“ACOUStic technique can_prbvide_
/j - a measure of the average velocities on a finevscalé in terms of the
\X distance'incremenﬁ and the time incremeht. Use of the Arrhenius rate
equafion for the reinitiétion of the crack can bé,best interpretaﬂed
if estimations of the inhomogeneous jump distances and'timé'intervais

are available.
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LEGAL NOTICE
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Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
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with the Commission, or his employment with such contractor.
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