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Abstract

X-ray diffraction profiles were previously examined for individual crystals in deformed
Cu-11 wt % Ge alloy. Diffuse streaks with broad peaks were diffracted from “heavily
faulted regions” in the deformed specimen. The faulted state was examined by Kakinoki’s
theory with “Reichweite” s=3, having particular fault probabilities, for example, a=0.45,
B=0.55, a’=0.15, 3 =0.15.

The work was extended here to study the recovery of the heavily faulted state. At
temperatures higher than 300°C, redistributions of peak intensity on the streaks were
observed in addition to the decrease in the total diffuse intensity. By analysing the diffuse
profile from the above specimen after annealing, for example, for 5 minutes at 350°C,
a new stacking state with a=04, =08, o«’=01, p'=0.8, was obtained. This change
corresponds to the reaction in which the intrinsic stacking faults combine into successive
layers to form the extrinsic stacking fault. Transient stable stackings, such as hep, d.hep
and twinning, which can be thought as a regular arrangement of stacking fault, are locally
formed following longer periods of annealing. It is worthy of note that monotonic

decrease in fault density was not observed.
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Photo. 2 X-ray diffuse streaks diffracted from “Heavily faulted regions” in
deformed Cu-11 wt % Ge alloy. The change in intensity distribution on
the streak can be interpreted by the rearrangement of stacking fault in

the region during annealing at 350°C

X-ray : LiF Monoch. CuKe Fault plane: (111) Axis of rotation: ~[011]
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Photo. 3 X-ray diffuse streeks diffracted from “Heavily faulted regions” in
deformed Cu-11 wt % Ge alloy. The change in intensity distribution on
the streak can be interpreted by the rearrangement of stacking fault in
the region during anndeling at 350°C.

X-ray : LiF Monoch. CuK. Fault plane: (111) Axis of oscillation: [011]
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Fig. 1. The change in intensity profile measured by
a counter during annealing. (Specimen #2) The profiles were
corrected for several #-dependent factors. The abscissa is
expressed by ¢=2z{ in degree.

The change in relative diffuse intensity during annealing at 350°C.
Total diffracted intensities including M are normalized to 1.

Annealing time ‘] Difftlrseelait?‘tlz?sit_v ‘ Annealing time Difftlrseelait?\t](é?sny
as deformed ' 0.7 1 hr. ‘ 0.7¢
1 min | 0.75 4hr. ‘ 0.65
5 min [ 0.8, ' | 29 hr. 0.65
10 min 0.8¢ 119 hr. 0.65
25 min 0.8¢
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(1)Measured
(Corrected for
several factors)

L (2) Calculated
s=1(Paterson)

: ; =042
s=2(Kakinoki)

0(1:0.5
d2=0.]

Intensity

C s=3(Kakinoki)

d=0.45
B8=0.55
" a=0.15
=015
0 120 240 360
()

Fig. 2. Difluse intensity profiles due to stacking faults. (As deformed)

The abscissa is expressed by ¢=2x{ in degree, where { is the variable
3 ,

in reciprocal space L to the fault plane. { =1 corresponds to 1/din-
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S G
s$=2 c A B A
(e -0 Xy -0,
A A A A
SS=c SG=h GG=c GS=h
$=3

af 1-e\  I- 8/ 1.8\ A\ 18
C W c n ¢’
[¢] C / h h h
c-c c-h’ c-h ¢-¢” h-¢  h-h" h-¢" h-h
Fig. 3. The “Reichweite” s and sequence probabilities.
S: Regular stacking G: Wrong stacking
¢: -+ cubic stacking ¢’ — cubic stacking
h: + hexagonal stacking h’: — hexagonal stacking

(1)Measured Ann. for 5 min,
> (Corrected) at 350°C
‘0
C
&
S
O (2)calculated 180 240 270 360
. s=3 (Kakinoki)
2 of =0.4
g 8=08
€ d'=0.1
1 1 1. 1 e
0 S0 180 240 270 360
P °)

Fig. 4. Diffuse intensity profiles due to stacking faults. (Ann. for 5 min.)
The abscissa is expressed by ¢=2z{ in degree.
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Table 2. The initial change in existing probabilities of the various stacking
sequences (s=3) during annealing. The change in distribution of
stacking fault can be seen by comparing Model I and Model 1I.

Model I ’ Modelll
f - -> >
Sequence - >N\ -
=2 > - >
Obs. As def. 017 | 017 0.05| 008
4=045,3=0.55| 0.14 0.271] 014 0.01
o=0.15,320.15 0.34 0.10
0.20 [ 0.20 0.04 [ 0.04
Model I |0.2 0.28 | 012 0
040 0.08
gbs- 5 020 | 019 0.19 | 017
nn. for Smin.| 4, 0.05 |0.05 0.02
d:O‘Zb,B—OB
o=0.1 ,B=08 0.39 036
018 [o18 0.18 [0.18
Modell | 013 ———— 004 | 0.04 | 004
036 0.36

”WZ&;-*‘:&P"JU 0>4kfata>_ =M E T T B,
#%  r s hexagonal OMIMHOFE, ¢ ; cubic MO HE,
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