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THE DIFFRACTED X-RAY INTENSITY FROM ALTERNATE HCP AND FCC PLATELETS

: *
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' Department of Metallurgy, College of Englneering
University of California, Berkeley, California

 ABSTRACT

A method for.calculating the diffracted streak intensity frpm an
altefnate HCP-FCC platelet model is introduced. Distributions in thé
numbers of atomic layers making up the HCP and FCC»platelets are con-
sidered. The method_can thus be used to calculate the diffracted streak
intenéities from samples with'randomly distributed stacking faults.

The method was used to calculate the intensity of ‘streaks found in
an oscillation diffracfion pattern from a partially.transfo£med Cu-Si
sample, Earlier work on Cu-Si alloys revealed an apparent asyﬁmetry of
broadened HCP spots in rotation diffraction §atterns. The calculated
intensity curve accounts for this apparenﬁ asymmetty., Contributions to
vthe‘éaiculated intensity from pairs of atomic planeSYWhere onévplane
ié_in'ong‘phase and the other plane is in fhe other phasé are significant

when the platelets are thin.

¥* . ’ .
"Presently with Battelle Institute, Richland, Washington
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I. INTRODUCTION

If was foundl that both a stacking-fault'model ond a thin pléte
| modei failed to ful;y.explain the streaked x-ray diffractioobpatterns
from partially transformed Cu-l.8k wt.% Si samplés. Specimens of this
material which had been quenched from 760°C were'face-centered¥cubic
o(FCC), and low temperature éging produced thin plates of a metastable
hexdgonal—close~packed (HCP) phase which were coherent across close-
packed planes with the FCC matrlx, i.e., (OO 2)HCP “(l]l)FCC The
stacking fault model correctly .- predicted the absence of strgaks
vthrough h-k = 3n spots, where n is any integer, when streaks were
vpresent through h-k = 3n%l- spots, but this. theory also predlcted that
the ex15t1ng streak intensity maxima should Shlft in p031t10n as the
fault probablllty 1ncreased. This latter offect wao not observed. On
the other hand, a thln crystalllte model explalned the observed broaden-
ing of both FCC and HCP spots but did not explain the absence of streaks
throtgh h-k = 3n spots. It was concludedi that both stacking fauit and
‘particle size broédening were responsible for the>streaké through

= 3nt]l spots, and thét the h-k = 3n s?ots were always subject to the
étacking fault model noh-broédening‘condiﬁions beoause the thin HCP
plates were coherent across olose—packed planes with the Fcb'matrix. It
was aiso concluded that either stacking fauits or thin FCC platos whioo
were coherent w1th thin HCP plates could glve rise to the observed
‘streaklng through the FCC spots,

Neither the,stacking'fault'nor the thin crystallite theory'could
be used satisfactoriiy to calculate the obsefved intensity variotion

along the strealrs, thus calculations of the diffracted intehsity from
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an alternate HCP-FCC platelét model were indicated. The intensity equa-

2,3

tions developed previously ’~ for the stacking fault case served as a

basis for such calculations.

II. INTENSITY CALCULATIONS
L@yers of close-packed spheres can be combined in an ABCABC...
seqﬁenceu to form the FCC structure or in an ABABAB... sequence to form
the HCP structure. An ABCABARC sequence indicates a stacking fault in
FCC niaterial. Likewise, FCC and HCP structures can be placed together
conveniently by changihg the stacking of layers from one sequence to the
other, i.é., ABCABABA.... The diffracted x-féy intensity from any such

stacking distribution of close-packed atomic layers is given bye’5

Ly, = K whke {%M (BPMo-l) cos 2mMz ++/3 2y (PM+—PM;)sin éﬂM{} (1)

when h-k = 3ntl and where K is a constant; is the structure factor

| Y
for a close-packed atomic layer; M is the number of atomic layers between

the layer being considered and an arbitrary M = 0 layer; PMO’ PM+, and

PM‘ are, respeétiVely,.the probability that a layer M 1;yers éway from the

- M= 0 layer, 1) is not displaced (PMO), 2) is displaced a fixed positive

amount in the plane of the layer (PM+), or 3) is displaced the fixed nega-

tive amount in the plane of the layer (P With the Of - notation, an

M‘)'
FCC structure is thus symbolized by ot - ot - ... and an HCP structure by

O+O+Of;.., 0-0-0=10.y OT +-t-t-.... Because every layer must be in a

0, +, or - position
2 pJ 2

Po * Byt + By = 1. - ) - @

whk-is'zero except when h and k, which are rhoMbohedral-hexagonal Miller

indices, are dntegers so that Eq. (l)bgivos the diffracled inlensity loug
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‘a roﬁ of points in the reciprocal lattice where h end k are constant end
'z is the reciprocal lattice distance along the row,

Equation (1) is f;r'spots with h-k}# 3n+l. The spots reméining to
be considered are those with h-k = Bn‘and h-k = 3n-1. The equations3
| invol&edvin theudevelopment of BEq. (1) show that h-k = 3n spots are not
broadened regardless of the specific distribution pf atomic layers being
' consideréd. Spofs with h-k = 3n need not be considered further beéause
the-intensitieé along.streaké afe of interest in the present study. .Thé
difffacted intensity through spots with h-k = 3n-1 afé obtained by multi-

plying all of the sine terms in Eq. (1) by minus one.5 The cosine terms

Lo

, and the sine

\}

in Eq. (1) give a curve which is symmetrical about 7=
terms with 2 = %'- a; where a is an arbitrary fraction, have!tﬁe same
magnitude but tﬁe:opposite sign to the same terms with z = % + a, so that
changing the sign of tﬁe sine terms in Eq. (1) for spots with h-k = 3n-1
.amouhﬂs to reversing the z.coordinate of the curve which is éalculated
for h-k ='3n+1 spots. In other.ﬁords, the cufve'plotted from z = O to

z = i for an h-k = 3n+l spot series haé the»same shapé as the curve

: plottea from z = 1 tp 2 = O for an h-k,; Bn-l.spot series. The curve
from z = P_td z =P + 1, where P is any integer, is_identical»fo the
curve from z = O to z = 1 for the same h and k because cos onM(P+z) =

cos omMz and sin 2nM(P+z) = sin EWMZ. Thus, once Eq. (1) has been used
to obtain the curve for Ihkli

the diffracted streek intensity throughout the entire reciprocal lattice

. from sz 0 toz =1 for h-k = 3n+l spots,

is easily'established. The relationship of the intensity Ihkz and z to
the combined- HCP-FCC streaked reciprocal lattice is shown in Fig. 1 for

the case where (00.2)ynpll(111)pqe and (11.0) /1 (B02) g
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The distribution of close-packed atomic layers for the stacking fault
model differs from the distribution for the alternate HCP-FCC platelet

model, The probabilities P

M

0, PM+, and PM- are therefore.different for

the two models and these probabilities must be aésembled for the platelet
model in order to use Eq. (1) for calculating the diffracted intensity.
Assume first that all HCP platelets consist of the same number (NH) of

close;packed atomic layers, i.e., NH = Cl’ and that all FCC platelets also

possess a constant numberA(NF) of atomic layers, i.e., N .

F

are constants. The boundaries between close-packed'HCP and FCC

= Cy, where C

an_d.C2

phases are not sharp, and it is necessary to define a boundary in order to

rigorously establish the values of N, and N

H F for individual platelets.

Take the defined_boundéry‘as the solid line in Fig. 2 where the upper-dashed
line is above the last identifiabie HCP material and the lowér aashed line
is below fhe last identifiaﬁle FCC_material; The solid boundary line thus
is taken intermediate to the twec dashed lihgs; A1l boundaries encountered
<in the present work can be defined safely in this way although stacking
seq@ehces do exist, e‘g,,‘a twin~-boundary, for which tﬁis definition is
- not satisfactory. ‘With this definition in mind,.tﬁe speéifié pfobébilities,
Byp, Byt aﬁd Py can be estabiished»for the alternate platelet model,

It is 8 certainty thatvény atdmicilayér in the altgrnaté platelet
: modelvis not.dispiaced_from itself. The;eforé, when M =0, %M§ﬁ= i ﬁnd.
P+ =P -'=VO. Adjacent layers must be displaced‘relétive to each other

M M

to be ciose-packed so that when M = 1, P =0 and PM+ + By- = 1., The

relative weights given to ?M+ and Py - can be evaluated by considering

whether the M = O layer was chosen in an HCP platelet or an FCC platelet.
- N

The probability that 1t .was chosen in HCP material is ﬁ~§ﬁ_ . However,
_ : : _ H F
an HCP platelet cen have a 0-0-0-.., or a O+0+0+,.. sequence of layers,

~and both are equally likely. The probability that the zero layer was
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chosen in HCP meterial with 0-0-0-... stacking is thus

, : N
R . ae)
1 2 N . |

The 0-0-0-... stacking sequence is designated by the heavy black line

and the title, route l, in the chart of Fig. 3. The superscript in ;Pl
gives the route number of interest and the éubscript designates’thevspecific
value of M under considerétionf' The probability of following the ototot..

stacking sequence, or route 2 in Fig. 3, is

2 1 o : o )
P = 5 . . _ | | (L)

Similarly, the probability that the M = O layer was taken in FCC material

(or that route 3 is followed in Fig. 3) is
S I— | - (5)

Only.the'O+ -ot - ... seqﬁénce'of'plaheslis allowed for FCC meterial
becaﬁse the FCC crystal started with is fixed in orientation and trans-
forms ﬁo the HCP structuré, noﬁ to the”twinhed FCC sﬁructure. These are
;thevonlychoices for first near neighbofs so that when M = 1, PM+_equals
the sum of the probébilities for following routes 2 and 3 and PM_ is
.vglven by the probablllty for following route 1. | o

If the M «.O plane was taken in HCP material with 0-0-0-... stacklng,
route 1 will be followed w1th increasing M untll a-phase boundary ;s
'reeched, and then an FCC sequence will'be followed. No change.from roﬁte '
1 is poseible when M = 2 because the ﬁwinned orientation‘FCC'structure,
would‘result...A consequence of not allowing the twin orienfatioﬁ is that

Ny must always be an even numbar. When I = 3, it is possible to form the
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proper FCC structure.. The likelihood that it will form depends on where
the M =0 layerzyes picked in the ﬁCP stfuctufe. There are 2 H possible |
choiees of the M =0 leyer, where the % appears because only half of the
total%number of HCP planes thet could be picked lead to the proper FCC
structure. The othervhalf lead to the non-allowed twin FCC structure. fo
get the total'probability that the FCC structure is going fo be fermed

- from the 0-0-0O-... HCP structure when M = 3, the probablllty that route 1
is followed through M = 2 is multlplled by the probablllty that the M O

layer was selected as the second atomic layer from the boundary in the HCP

phase. This latter probsbility is Tt Thus, the total probability of
H

going over to the FCC structure when M 3, i.e., of following route la in

Fig. 3, is ‘ v ‘ _ ‘
e G - (6)
a NH 2 NH*NF NH+NF

where the superscript in lPa gives the route number and the subscript

‘designates the offshoot to the route. The specific probability of

N

remaining in HCP material when M = 3 is 1 - 2 so that the total probability
H .

- of staying on route 1 when M =3 is,

L= - ><)(N+N> 1w ’. T

H F
No ehange in structure occurs when M = 4 but when M = 5 a change is
éessible. The probebility of change is the probebility that the M =_O
ieyer was picked four layers from the bOﬁndary out of the remaining.

(N —2) layers, and this probability is (ﬁg—§7 « Thus the total proba-

| e oy W2
bility of following route 1b when M = 5 is == (5) T TR
Ny H F HF_.

or the same prubablllty as found for follow1ng route la. Slmllar
conditions arise when M =7, 9, 11, etc., and a regul&1 pattern of terms

vappear along route 1 and routes la, 1b, 1¢ eae etc, as shown in‘Fig. 3
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The total probabiiity that route 1 (Fig. 3) is followed is given by the

general term

_ 1 [y (1) ' . | ‘
7, - §{W} | - ®

where a new’probébility appears at every second value of N, i.é.,vonly ’
when M is odd. The probability of following any one of the offshoot FCC
: 1 |
sequences, }a, 1b, lc, «.., is always ﬁﬁiﬁﬁ . N |
. Similar reasoning yields the total probabilities for following route.
2, Fig. 3, except that the general term for this case is
' N - (M-2
2 . _

P, = e
M WA )

and the probability changes only when M 1s even. The probability for

following any one of the offshoot sequences 2a, 2b, 2¢, ..., is again
1 '
+ - e
Ny Mg | . .
Route 3 is slightly different in that a change of structure can occur

for any value of M because all combinations'of HCP stacking are allowed.

The ‘general term for route 3 is

N_- (M-2) o
3 . F : . - .
Py = W ’ . | | (1'0).

H'F
and the probabiiity_cﬁahges with each new value of M. The probability
‘fo; change‘to any one of the offshoots from:roﬁte 3 is Nf-lM—B ;‘ The
total probability of following any one of the offshoots &, 3b, 3Cyaee, .

is given by the product of the probability for change times- the pro--

3]p v .....___l_._. :
a,b,e"* " 7 ,NI-I+NF",
The process of evaluatihg'PMo, PM+ and PM_ becomes one of deter-

mining the probabilities aiong the three routes and théir foshoots, then’

bability of following route 3 up to this change, thus

’
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separately addiﬁg together those that lead to O's,+ 's, and - 's for each
M. This process 1s continued until M is equal to or greater than the

larger of N, and N,. Unless both N and W, are very small (< 10), the

probabilities PMO’ PM*’ and PM_ will all be near to one-third when M

beconmes greater than the larger of N, and N.. Equation (1) shows that

there is little intensity contribution when the probabilities PMO, PM+

and PM_ are all near one-third. Thus consideration of probabilities for
M greater than the largér of NHland,NF leads to little chenge in the

calculated intensity.
It is evident that the probabilities for following routes 1, 2, and

3 became zero when M = NH'+ L, M= N, +2, and M= N, +2, fespectively.

Thus these routes cease to exist for M's larger than those designated

above, and the general terms no longer give the correct probabilities.

H F

distributions in NH and NF are considered, tHe general terms must be

corrected fo avoid adding negative probabilities. The following dis-

This does not createa great problem when N, and N_ are constant, but when

cussion‘deals with the effects of such distributions in platelet sizes.
It was assumed.in the above discussion, that both Nﬁ and NF were
constant. This is not likely to be true for systems encountered in
practicé, and distributions in the numbers of atomic planes making up
each'pbaselmust%be cénsidéred. IfAthe probability that an HCP platelet
iconsists of exactly NH atomic layers is PNH’ then the probability of
randomly picking an M = O atomic layer.in an.HCP platelet consisting

specifically of NH layers is

Prady | Pyl ‘. . ()

0 . *
+ N L
Z PNHNH 2 PNFNF ) NH+NF
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Here PNF is the probability that an FCC platelet consists specifically of
N atomic layéréffand ﬁﬁ and.ﬁ% are the average number of atomic layers

makiﬂg up HCP and FCC platelets, respectively. The probability that the
M= 0 layer is piéked'in'an'HCP platelet‘with exactly NH atomic layers
and with 0-0-0-... stacking is thus '

| Pl ' 2 Lo
1 1 H _
= 50— - _ (12)
N_+N , ‘ .

- The specifié probability for a change to FCC stacking when M = 3 is the
same as before, i.e., %—; thus the overall probability for following the

. i H . .
first FCC offshoot (identical to following route la in Fig. 3) is

1 _ 2 1, Fmfn S
A - (13)
HoOO W+l W+ E

Similarly, the probability for'continuing.in HCP material with the above

stacking when M = 3 is

1 - 2,1 PN'HNH 1 PNH(NH'E) L
+ :
H NH N Ny + NF

A chart similar to the dne iﬁ Fig. 3 -can be constructed as before for all_
M's; however, a separate chart is needed for each specific NH if the
above procedure is followed. Because these charts have the same O, +j and

- sequences, the individual probabilities can be summed and placed on one

chart, Thus, when M = 1, the total probability for being on route 1 is

2 Pyl

1 1 Ymo 1 Ny |
=35 /= =5 T - - (19)
o+ +
N, + T | N, +

H
Likewise, when M= 2 or more, each of the probabilitieS'can be summed

through use of a general term. As stated previously, however, the general:
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term will include unwanted negative terms when M > NH+ 1. Therefore these

negative terms are subtracted, and the general term for following route

1 becomes
M-1
{%} L [NH— (M-1)] - % PNH[NH— (M-l)]} : |
o, = —E0 10 . (16)
2(NH + NF)
It is apparent that
B mglny - (1)) - Wy - (M-1). (17)
H=0 ‘

In summing the offshoot branches, it must be recognized that no new
of fshoots are formed whenm - 1 > NH' When M = 3, each platelet size will
contribute an offshoot, and the total overall probability that the first

offshoot will occur is

2 By
. N S
lpa = -—:I-k—g-—:-———— = ':——l——»:— . o (18)
‘ 4+ +
Ny + N Ny ¥ Mg

1p Will contribute an offshoot when M = 5,

thus the total probability for this offshoot is

A1l but the platelets with N

N.

. PH=2
1# | gﬁéu’ G -N§=o" W
b T N+ TR+ R : S
F g UF

‘Consequently the general term for offshoots of_route.l'is
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~ M-3
1 -
I\Iﬁia-:LPl\TH Ni-_—o i |
ayb,C-- = N— + ]-.\I— - 1—\I-- + 1\—I- . . (20)
H ¥

The value of M used'in Eq. (20) is the lowesﬁ M in the offshoot of iﬁterest,
é.g., for le, M= 5e The.general term for following route 1 in é chaft
equivalent to the one in Fig. 3 is given'by Eq. (16) and the géhéral term
for each of the offshoots of foute i is given by. Eq. (20). Similar
equatioﬁs can bé derived by the same méthod for routes 2 and 3. The
general'term for route 2 is

$ P [Ny (M-2)]-§ PNy (M—2)1>

N N _
2, _ _H=O - YB=0 (o)

N+ ) o
2Ny + Ng)

and the general term for offshoots of route 2 is

o N M-k
. v % PNH - NZ PNH |
2 . H=M-2 TH=0
Pabye,ee. s = o T T (22)
3 LR ) +
Ny * Mg Ng * Np
The general term for route 3 is
o , M-2 ,
| S Pplip- 2)] - 5 PN -(M-2)]
3 NF<O v o NF—O
Ny * Np
~and the general'termvfor offshoots of route 3 is'_
, M-3
: § e 1 = 2 | .
5p _ _F=M-2 _ F=0 ) (24)

| a’,vb,c,.-,. ]'\_I.H-*-ﬁ? ﬁ :*‘N
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One last issue must bé considered Before the.specific.probabilities
can be assembleéﬁfor'any given set of data. Once an offshoot of any
rout% is started, there is a probability of feturning to the originai
structure Which is dependent on the number of atomic‘layers in'the'off—
shoot. The specific probability for this change.is equal to the probability

that the offshoot phase has the nunber of atomic élanes in it equal to the

‘number of atomic layers in the offshoot. This effect is of secondary
impérfance and can be #eglected when'NH and NF are more likely to be
large ( > 10) fhan smail. The summing of the 0, +, and - probabilities
for each M on all routes and offshoots is accompliéhed'as described pre-

viously for the case where Nﬁ and'NF were constant.

IIT. DISCUSSION

The abbve development is specifically for an.FCC crystal which is
in tﬁe process of transforming to the HCP phése, although similar schemgs
can'pe'devised to determine the probabilities for any disfribution of |
close-packed atpmic layers. The scheme developed heré for the FCC -» HCP
case will duplicate the analysis for randomly distributéd stacking
féultsa‘ if.NH = 2 and an apprgpriate distribution of values is given to
Ng. Intensity calculations were limited in thé preéent'investigdtioh to
the case éf interest for a Cu-L.8l% Si alloy.

' Figﬁre S é poréion of a 150 osciilatién diffraction patterh ffom
a sémple of Cu-4,84% Si which had been quenched fram 760°C in water and
aged 8 hours at 5é5°C. (The experimental procedure is given in Ref. 1.)
_ Bach of the two m&jor‘streak and spot series in Fig. 4 is ffcm a differénf._
: éet?of hexagonal platés'whiqh'are parallel to separate FCC dctghedral |

‘ o
© plares. Each of these streaks starts at a 20,0 hexagonal spot (cf. Fig. 1)
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and ends near 20.3 HCP. Thus, these streaks pass through h-k = 3n-1 spots.
Estimates of NH and NF for the sample discussed above, and a method

of dealing with the distributions in NH and N? ere required before the
alternate pldtelet model can be used to calculate the intenéity aldng

the streaks in Fig. L. The distribution problem Qill be'considered first.
If there is a small distribution in platelet sizes around the average,

and the average is reasonably lérge (NH, NF > lO), then the subtracted
terms in Eqs..(lG), (21), and (23) will be negligible until M is approﬁif
mately equal to the number of atomic layers in the average platelet. The
total probability for following any of the routes is already small when

M is of this magnifude, thus consid;ration of fﬁe subtracted terms has
little effect oh_PMo, PM+, and'PM_‘for the assumed conditidps; ‘Neglecting
the subtracted terms in Eé. (16), and,substiﬁuting-Eq.‘(17) into Eq. (16)

yields

—N—H - (M - l)

L =

M

- o (25)

o+

T
Ny + g

Equation (25) is'very~similar to Eq. (8). Likewise Egs. (9) and (10) .
approximate the réquired pfobabilities-for following routes 2 and 3 if
:NH and NF‘are'replaced'by-their average.values iﬁ fhese equations. |

' The offshoot probabilities [EQS. (éo), (22), end (24)1 also do not  ‘
change.greatly:until Mvis‘large when the distribution in'platelét sizes -
is sﬁéil, and only'a‘few offshoot probdbilities are affectéd beéause of |
the small distributidn.fﬂEach individual coffshoot contribuﬁes very littié
- o Pﬁo; PM+,:and PM_fs6that —ﬁgérﬁ; can be used for all~pffshoots up to

- M equal to the average number of atomic layers in the platélet_withqutvin—

troducing an appreciable error in the calculated intensity.
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.

Without pricr knowledge of the distributions in NH and N?, it was

assumed that the samples.dealt with in the present study had only a small
distribution in platelet sizes around average. Thus average values of
N, and N were used in Eq. (25) and in Egs. (9) and (10) for the present

calculations. The offshoot probabilities were taken to be

oy T . The
+ .

_ Nyt W °

sample used for the x-ray pattern in Fig. L was first estimated from

particlé size broadening theory to have ﬁﬁ = 100 and ﬁ% = 300, The

inténsity vs reciprocal lattice distance(z)calculated using these values

of ﬁﬁ and ﬁ} is given by the dashed line in Fig. 5. It was apparent that

these values of ﬁﬁ and ﬁf were too large for a good cgmparisdn of the

calculated intensity 'with the sfreak intensity in Fig. L. ﬁh = 10 and

N% = 30 were-then selected for a_éecoﬁd trial and the curve calculated
using these valﬁes is given by the sclid line in Fig. 5. 'Thisicﬁrve is
in much better agreémeﬁt with the streak intensity in Fig. L. |

The calculated curves show tﬁat hexagonél spots with odd f Miller
"indiges have a greater intensity than thoée with even { indiées as shown
in the diffraction pattern of Fig. L. Secondly, bofh'the solid iinebin
| Fig. 5 and the diffraction pattern invFig. 4 show an-overlapping of the
bfoade'ned'odd ! HCP spots with the FCC spots in their inﬁnediate vicinity,
- giving the appéarancé of having HCP Spots sﬁifted toward FCC spots. The °
maximm calculated intensify for the 20.1 spot (solid lin¢; Fig. 5)
appears ét z = %, but the weightea avérage intensity fér the 20,1 spét |
definitely is shifted tﬁward the 222 FCC spot. The eye seeskthe weighted
averége and thus HCP spots appear shiffed in rotation and oscillatioh ‘
diffraction pattefns; A gobd example of HC? spots appearihg'shifted
toward FCC ééoté is evident in Fig. 3c thrbugh 74 in Ref. 1. 'A.discussioﬁ '
df tﬁesé spotsbis found under the sub-title "Apparent Streak Asymmeﬁry"

in that paper.
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The contribution of terms from the offshoots are due to interactions

- of atomic planes between phases, and these were summed separately for the

case where Ny
i .

the fntehsity to the streaked portion of the pattern and actuaily sub-

= 10 and Nf = 30, These terms contfibute as much as 40% of

tract some from the main HCP and FCC peak intensities. The intgnsity
contributed by these ferms is given by the dotted line in Fig. 5.
‘Attempts to explain the obsérved inteﬁsity variation through thin pléte
anaiysis_of each phase separateiy, thus are'npt Justified. The-ﬁse of fwo
 reciproca1 lattidés, oné for each thin phase, does not give the required .
intensity distfibution ﬁor does it explain the absence of streaks through
h-k = 3n spots. |
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MUB-12496

The combined FCC-HCP reciprocal lattices. The inten-
sity vs distance in the reciprocal lattice is
shown s%ﬁgmatically for h-k = 3ntl and h-k = 3n-1
spot-streak series. Hexagonal and FCC Miller indices
are given by hk-l and hkl, respectively. Small open

circles indicate FCC lattice positions.
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Fig. 2 Diagram to describe the defined phase boundary for the
alternate HCP-FCC platelet model.




~ whereas route 3 is for FCC stacking.
2a,b,c,..., and 3a,b,c,..., account for the spacial relatiuvn-
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Fig. 3 The total probability for finding atomic layers M layers away

from an arbitrary zero layer horizontally displaced 1) no
direction, 2) in the plus direction, or 3) in the minus direc-
tion from the .zero layer. Routes 1 and 2 take into account the
spacial relationships for hexagonal stacking of atomic planes,
Offshoot routés la,b,c...,

ships of stomlc planes in one phase to a zero layer found in
the other phase.
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ZN-6005

Fig. 4, A portion of a 15° oscillation diffraction pattern from a
Cu-4,84 wt, % Si sample which had been quenched from 760°C
and aged 8 hours at 325°C, HCP and FCC spot positions are
indicated by Miller indices hk+1 and hkl, respectively,
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Fig. 5 The calculated intensity vs distonce in the re-

' ciprocal lattice for ﬁh = 100, ﬁf‘ﬁ 300 (dashed
curve, and ﬁH = 10, EF = 30 (solid curve). The
dotted curve was obtained by summing separately
the terms originating from routes la,b,Cyene,

2a,b,c,..., and 3a,b,c,... . (cf. Fig. 3).
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