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Preferred Precipitation in an Aluminium Copper Alloy

Taro TARKEYAMA
Sigeyvasu Koba

Synopsis

Precipitation in an aluminium-copper alloy, containing 4.03% copper, was investi-
gated by electron microscope with the object of studying preferred precipitation in individual
dislocation. Since dislocations exist in slip lines, grain boundaries, and sub-grain bound-
aries (low angle grain boundaries), all these phenomena were examined.

The Burgers vectors of these dislocations were deduced with the aid of the follow-
ing assumptions: (1) the precipitate # phase in general becomes nucleated preferentially
only at an edge dislocation (cf. the strain interaction of solute atoms with dislocations);
(2) the orientation of the ¢ phase will be such as to relieve the principal stress at the
dislocation ; thus, knowing this orientation from the photographs, the direction of the
Burgers vector can be deduced; (3) the precipitates are formed on {100} matrix planes.

Photo. 1~Photo. 3 show preferred precipitation in grain boundary.

Photo. 3~Photo. 6 show preferred precipitation in sub-grain boundary.

Photo. 7~Photo. 10 show preferred precipitation in slip line.

Photo. 11~Photo. 22 show preferred precipitation in individual dislocation lines.
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Fig. 1. Slip system of a face-centered cubic lattice.
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Electron Micrographs of Aluminium-Copper Alloy.

Precipitation in grain boundaries.

grain
boundary

R B 4 RERN W
SRS e iy

Photo. 1. Water-quenched from 530°C. and aged for 3 hr. at 250°C.

grain boundary
Photo. 2. Water-quenched from 530°C. and aged for 4 hr. at 250°C.

Specimens electropolished and oxide replicas taken from polished surface.
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Precipitation in grain boundaries.
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Water-quenched from 530°C. and aged for 4 hr. at 250°C.

Photo. 3.

Photo. 4. Water-quenched from 530°C. and aged for 4 hr. at 250°C.
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Preferred precipitation in sub-grain boundary.
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Photo. 5. Water-quenched from £30°C. and aged for 8 min. at 250°C.
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Photo. 6. Water-quenched from 530°C. and aged for 8 min. at 250°C.
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Preferred precipitation in slip lines.
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slip line

Photo. 7. Water-quenched from 530°C. and aged for 10 days at room
temperature.

Photo. 8. Water-quenched from 530°C and aged for 2.5 hr. at 250°C

slip line
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slip line

AR 5R

/

PILRHR - 5

Preferred precipitation in slip lines.
Water-quenched from 530°C and aged for 3 hr. at 250°C.

Photo. 9.

19

ne

“slip 1

P

4 A

i
%

it

SR

!

bt

Sue ‘%
b e g RS
LR %
\ﬁ \

£

%

£
%

%

Kmf%“;»
ity
Rb ¥
AR

ek

—

Water-quenched from 530°C and aged for 30 min. at 250°C.

Photo. 10.
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Photo. 11.

Photo. 12.
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Preferred precipitation in individual dislocation.

Water-quenched from 530°C and aged for 8 min. at 250°C.

Water-quenched from 530°C and aged for 8 min. at 250°C.
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Preferred precipitation in individual dislocations.
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Photo. 13. Water-quenched from 530°C and aged for 8 min. at 250°C.

Photo. 14. Water-quenched from 530°C and aged for 8 min. at 250°C.
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Water-quenched from 530°C and aged for 8 min. at 250°C.

Photo. 15.

Water-quenched from 530°C and aged for 8 min. at 250°C.

Photo. 16.
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Preferred precipitation in individual dislocation.

Photo. 17. Water-quenched from 530°C and aged for 8 min. at 250°C.

Photo. 18. Water-quenched from 530°C and aged for 8 min. at 250°C.
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Preferred precipitation in individual dislocation.

143°

Photo. 19. Water-quenched from 530°C and aged for 8 min. at 250°C.

Photo. 20. Water-quenched from 530°C and aged for 8 min. at 250°C.
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Preferred precipitationin in individual dislocation.

Photo. 21. Water-quenched from 530°C and aged for 8 min. at 250°C.

Photo. 22. Water-quenched from 530°C and aged for 8 min. at 250°C.
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