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* v 2sinfa= (Ae/2) (14-cot*0)* Using this expression in (B11) we obtain fnally, ’.
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| Jne the trigonometric identity mentioned above and K'=(\HM2)/4, K'=NA/2,
; amy cotw=s, the factor in Dbrackets in the last and
| aber of (B11) can be written s=cotp= (*+A1482)/c(A1—Ay)

\ L [(K sing)—cotu = (14-K2) (1452 —2Ks(1+s3)% by Eq. (BS).
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ot A stress—strain analysis of single cubic crystals is developed which utilizes the strain data supplied by the
x-ray back-reflection divergent heam method. The principal strains and their directions are determined and
from the principal strains and the known elastic constants the complete stress-—strain configuration is |
obtained. Thus the maximum magnitude and the direction of the shearing strain on a given set of crystal- l
s lographic planes are obtained and the sct of planes on which the maximum value of the shearing maxima
1\ : occurs is also determined. I'rom a knowledge of the stress-strain configuration, the stored elastic energy of ‘
wor N the crystal is deduced; it can be partitioned into two components, that due to shearing strains and that due
to a mixture of normal and shearing strains. ‘]
i The conditions under which the principal stress system coincides with the principal strain system arc also
investigated. Furthermore, a number is constructed that measures the distortion of the crystalin terms of the )

energy increments associated with the elastic constants.

The stress-strain analysis applied to the ordering of a CuAu crystal at 125°C corroborates quantitatively
the qualitative results previously obtained by transmission clectron microscopy. The dependence of stored
clastic energy on annealing time is determined and it is shown that the first maximum and decline are asso-
ciated with the maximum and decline of coherency strains set up between the ordered CuAu I nuclei and the |
disordered matrix. Upon increasing the annealing time, twinning occurs to relieve the tetragonality strains in- '
trocduced by the ordered CuAu I domains. The second maximum is compounded by twinning on certain (110) f
planes and delayed ordering on other (110) planes of the matrix. The subsequent decline of the stored elastic ‘
g;\ energy is associated with twinning on all (110) planes. The shearing stress necessary to initiate microtwin-
ning does not exceed 7X 108 dyn/em?® ) ‘
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“ : 1. INTRODUCTION information is highly desirable if a detailed picture of
A Sl'l'l)\'h\' G by means of transmission clectron the Eiecha.msm of ordering is to en}crgc};. ‘
-~ microscopy the ordering of CuAu I, Hirabayashi The x-ray studies presented in this paper were

| Weissmann! have shown that at low-temperature undcrtakel} 10 suppl?ment.the_qualitative r.csul.ts of the

‘ | uling plate-like nuclei are formed which are clectron microscope investigation by quantitative data.

{‘ “rent with the disordered matrix and parallel to the The interpretation of th.e quantx?aztwc results required

b 1 planes. Upon prolonged annealing at low tempera- 21 extension of the.stram a.nalys_ls recently developed, ‘

i « or short annealing at elevated temperature, the  Which uses the strain data supplied by the x-ray back-

'. mulated coherency strains introduced by the tetrag- reflection divergent beam method. Thus a complete .
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J Jivoof the ordered CuAu I structure become s;ress—sham apalysm{ s '(leveflopcc}li Wh“lh dcs;nbcs
' ved through twinning and the twin planes are also e St rts_s—(&:h;{m Im? lgllu GLIOD l lor tHE Eeiy or] “'”;g
liel to the (101) planes of the cubic matrix. It was  Sfages of CuAul. 1t also enables one lo study the
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i possible, however, to obtain by electron microscope (]1]‘1"_5""]_”1‘ ,l‘““:'_“l ‘I‘“'“‘l; L“:.'f"-‘ '}“d T“'j‘m”’])" Olf
diques quantitative information as to what the "’g_"”" ‘l"’ ”]’“ ‘;’” “l" & ANREREH, D ""l RIINg 1_“““‘1‘. 5
- ahution and magnitude of the strains were that leq  OWce the developed stress-stramn analysis ol cubic \‘
| the abserved {winning during ordering. Yet such crystals appears to have a more universal application \
(" - than shown in the specific study of the ordering of
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