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..,,' iatcd wit It Illagnetic anisot ropy, dispersion harclen
" ,jlltlik hrittle transition of refractory melals ,m(l 
',I ill il h:m\cn i ng i n all()~- si ngle cry'stals, 
Ii d,'~irl'd, the target of the x-ray tube Illay consist 

' .lil ;dlm', in II'hieh case the diCfract ion pallern recorded 
, Ihl' liim II·i ll consist of ellipses characteristic of the 
'l l'IlIS oi the targl't mat eriaL I Consequent Iy, precision 
."lII'l·l11ents can be carried out· as a funct ion of 
:rrt'nl II'a\'clengt hs under idenl ical pholographic 

- 'l'~"i ng condit ions. 1 f the alloy of t he target mat erial 
:ll,lins t:il'ments of high and low atomic number, strain 
Nlrl'l11l'nts can he carried out on the specimen which 

.:\' he made a function of t he dept h of penet.ration of 
",' corresponding radiation . This aspect may lurn out 
,hI' particularl.l- useful for a number of problems in 
\,iral 1111'1allurg~', e,g., in studies of internal oxida-

: ,;1 . ra,L' hardl'ning, and dispersion hardening. 
II ,11Ould be borne in mind, however, that there arc it 
,mill'r of iactors which lill1itthe stress- strain anal~-sis 

: matl'ria\:.; hy the divergent beam method and thrse 
\ II n/lll' he discussed, 

t I ) The l11l't hoc! in its present form is solely rest rictec\ 
. ' Ihl' st ud~' of single crystals having [aces not less than 
; ;:il11~ , II is quit e possible, however, that. in I he [ut ure it 
,UI he extended to polycrystalline specimens if the 

lowing modifications in instrumentation are adopted: 
.II COIlSt ruction of an x-ray tu be with spot si7.e of about 
II' ; (h) narrowing of the tip of t.he x-ray tube so as to 

.jUCl' the instrumental obstruction to the x-rays 
:iractl'd by the specimen, Ii these requirements arc 

. :Iilkd, the specimen may be brought closer to the 
! \, :.IY source and grains approximately 250).L in size can 

'Iudied. 
21 The crystal must exhibit in its ul1deformed st.ate 

, I.liril' high degree of lattice perfect ion and must. be 
" of surface distortions. The undeforll1ed state is 
,mkd as the rdl'l'el1Ce stale to which all measured 

.. Iill', thaI is, !:!.d/ d values, arc referred, The require(l 
~r" l' of latticl' perfection for the reference state is 
1'lIler! Ill' the absence of t hose characteristics of the 

.':.1\' pat tl'rn discussed in Sec, -t. 
Ii the strain distribut ion in the crystal becomes 
h"l1l ogcneous and t he pat tern shows manifestations of 
~\(knillg, kinking, and ciisplacemont. of the lines, the 

···.Iill analysis has (0 be augmcnted by a Fourier trans
'.-1'1 analysis of the line proiile (Sec. -t), The divergent 

.1111 I11ct hod olTers, however, the great advant.age that 
l'indil'idual (HI) reflections of a form are not super
;)"' c(\ as in the powder technique, which is t.he basis 
<'mrl'nt fourier methods. 
3) \1 ore than six independent ("'<.l) reflections have 

I,,, an;t1~-zcd.1 Furthermore, to obtain a representative 
"piing of the strain ellipsoid the crystal must be 
,oiinl ill different directions, This necessit.ates irradia
'<I oi a number of dilTerent plane faces of the specimen, 

I) Thl! smallest measurable strains for a particular 
!J rdll:ction must. be larger than thc ell:perimental 

-'Ii dclilled by the corresponding Ud value (Sec. 7). 
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APPENDIX A 

Least-Squares Determination of y=mx+B 

The least-squares estimates of mi, i= I, 2 and B i , 

i= 1, 2 are obtained by minimizing the sum of the 
squares of the deviations: 

i= 1,2 

j= I, ni, 

where Ii i is the number of determinations for each line, 

We have, using the expressions from the regression 
theory,II,12 

13 .. = fj;-m ... !; i , i= 1, 2. (A2) 

The variance of est.imat.e is given by 

where 1I1j and Bj are given by (A 1) and (A2), respec
tively, and the notation Vi(y/ x) stands for the variance 
of y given x, t.hat is, the variance about the least-squares 
line. 

The variance of the slope is given by 

V(m,)=V;(y/ x)/ :L(Xij-x;)2, 'i=1,2. (A4) 
j 

d Spacing and its Standard Error 

a and d are given by ECJs. (5) and (6). Knowing the 
standard error of t.he slopes '1111 and m~ we can compute 
the standard error of the il spacing. In fact, wc have 

(AS) 

and 

The stanclard error of d is then 

(A7) 

Weighted Least Squares 

The relation between the lattice paramet.er a' and x, 

11 A. Hald, Statistical Theory '('ith Engincering Applications 
(John Wiley & Sons, Inc" NelV York, 1952), Chap. 18. 

J2 A, H. Dowker and G, ]. Lichrrm:m, Engincerillg Statistics 
(Prentice-Hall, Inc" Englewood ClifTs, New Jersey, 1959), Chap. 
IX, 


