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This grant was a snail follow-on grant to permit the

COfl : ) i e t i O f l  of the ~;ork begun under grant DJ\-AF~O—D-31-124—7~—G 117,

which ran from rebruary 21 , 1972 to February 20, 1974. The present

grant ran from February 21, 1974 to February 20, 1975. The fi nal

report covers both grants.

The technical accomplishments were of two kinds , some

rather bold pioneering work which jumped wel l ahead of the state

of the art to demonstrate the feasibility of our ideas , and some

patient systematic fill — in of the background necessary if we are

ever to bring these ideas to practi cal utility .

Under the first category , we detected in several materials ,

including metals and rocks, very high frequency signals emi tted
$ 

during vibration at 22.5 hKz at amplitudes so high that plastic

deforniaUon occurs in many materials. In copper single crystals

we attributed these signal s to dislocations racing back and forth

across the specimen at the speed of sound. In rocks the interpre-

tation was not so clear. Signals of this type depend on details of

the specimen , wh i ch rakes th en hard to reproduce.

We therefore turned to a more systematic approach : building

up our knowl edge of internal friction in deformed materials and our

knowl edge of internal friction at very high amplitudes . We made

~~i - ~~~’ ,~~~it  L - ~~~~~~~~~.. -. 4 r Li.~~~~ . ~~~~~~~~~~

(1) e~. review of internal friction in deformed metal s at

low te;:lperatures , inc 1u di n-~ the ~ordoni peak and related 3henomena ,

;howi:~: how th-~ce peaks are r~1ated to rH ~~~~ o~ ~~~~~~ •; -~~ss
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(2) A study of internal friction in brass associated wi th

the operation of Frank—Read sources , and al so a study of the r:odulus

defect associated with the formation of slip bands as a result of

source operation.

(3) The development of techniques for observing harmonics

generated in high ampl itude steady-state vibration. These harmonics

are correlated with the operation of Frank-Read sources and the

formation of slip bands through the data acquired under (2) above .

These harmonics are a reproducible form of the high frequency

signal s mentioned in the last paragraph , so we gave consid erable

attention to establishing their nature and character.

We made only preliminary attempts to give a quantitative

account of the harmonics: just enough to assure ourselves that the

data were indeed valuabl e and when finally interpreted would give

valuabl e information about dislocation dynamics in cyclic deformation.

In sum , we have made some observations of unusual acoustic

emission from reversible acoustic stresses, and showed how to put

the study of these e-~ission s on a so’~rid footing. We have now received

a grant from the ?Iationa l Science Foundat ion to pursue these

observations further.

The papers published under this grant include:

Twi nning of Zn and Sn during Ultrasonic Defo rmation ’ , by

;‘i.c. Jan , D.~ . Beshers , and W .P. ~Thson , Journal of

Ap~1ie~ Physics 45, 3715 (1~/4).
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“Acoustic Emission Caused by Large Al ternating Strains ” ,

by ~J .7. Mason , D.N. Beshers , M . C.  Jon and J.T. Kuo ,

Ultrasonics 13, 128 (1975). .

“Plastic Deformation and Internal Friction ” , by D.1~.

Beshers ari d R.J. Gottschall , Proc. of the 5th

International Conference on Ultrasonic Attenuation

- i and Internal Friction; the conference was held August

1973, and we are assured that the proceedings have now

gone to press.

“Acoustic Emission Produced by Large Al ternating Stresses”,

by W .P . Mason , Proc. of 10th Anniversary Meeting of the

Society of Engineering Science; the meeting was held

November 1973 and we are assured that the proceedings have

now gone to press.

The larger part of this grant went to support ~1.C. Jon in

his doctoral thesis.

The scientific personnel involved in the two grant were:

Senior personnel , W.P.  Mas n , D.N. Beshers , and J.T. Kuo ; Graduate

students , 14.C. Jon , n .Y .  Bc ra , C.C. Law , and R. J .  Gottschall.

The pr incip al graduate student on this project was M.C. Jon ,

who completed a thesis for ~he degree of Doctor of Engineerin g Science

enti~
1 ed “An I~l ~rac~nic S~~i~ of ~ c ro’lastici hi in ~1 ~~a ~r~ss” i n

Ja; ..lIj, ii,o. ,~~ o~ie ~~aouace s~u~ie~~s ~i~re involved on ly

per h~ -a11~ in ~~~ :rcj~~~, gi v i-i ~ d3s~stance .nth specimen preparatio n ,

cal c,~ :Fions , nt c. ~ ~~ 1 cuo t o~ .~:hnica~ sup~nit was :-;.i~ to
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Go tschall for his D. Enq . Sc. thesis on “ ...Dan~ping in Cu— Ni

Crv~ ta ls. . . at La. Temperature s and High Strain Amplitudes ’ coc’pleted

in lay , 1975. The Bora (i1.S.) and Law (D. Eng. Sc.) theses were on

stress relaxation.
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