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Effect of Al,Ozdisperoid on microstructure of Cu-Al,O; alloy
annealed at elevated temperatures
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Abstract: The effect of Al,O; disperoid on the dislocation structure of deformed and annealed Cu-Al,O; alloys at
elevated temperature was studied by TEM. The results show that the microhardness (HV) of the Cu-ALO; alloys
decreases slowly with increasing annealing temperature under the condition of the same annealing time (1 h). The
annealing microstructure features with a large amount of dislocation cells and few subgrains. The dispersion parameters
and the nature of cell wall have a significant effect on the recovery of dislocation cells. The Al,O; particle dispersion can
interfere with the movement and rearrangement of dislocations in the cell walls. The prevention of long range motion of
dislocations prohibits the accumulation of misorientation of the cell walls and then inhibits the formation of the high
angle boundaries. The formation of subgrains becomes more difficult with the increase of the concentration of Al,O3
particle and decrease of the interparticle spacing. The cell walls formed in the as deformed alloys are of small average
misorientation. As a result, the formation of well-defined subgrains is difficult during the annealing.
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2 50%  Cu-0.54Al1,0; 600 lh TEM
Fig.2 TEM images of Cu-0.54A1,0; with 50% cold rolled after annealing at 600  for 1 h: (a) Subgrain formed by recovering; (b)
SAD pattern of (a); (c) Residual cell; (d) SAD pattern of small area across cell wall

3 50% Cu-2.25A1,0; 600 l1h TEM
Fig.3 TEM images of Cu-2.25A1,03 with 50% cold rolled after annealing at 600  for 1 h: (a) Fine subgrain; (b) Residual cell
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4 50% Cu-0.54Al1,0; 900 lh TEM
Fig.4 TEM images of Cu-0.54A1,05; with 50% cold rolled after annealing at 900  for 1 h: (a) Residual cell; (b) Small angle

boundary consisting of dislocation network; (c) Subgrain with distinct interface; (d) Recrystalline nuclei containing coarse particles

5 50% Cu-2.25A1,0; 900 lh TEM
Fig.5 TEM images of Cu-2.25A1,0; with 50% cold rolled after annealing at 900  for 1 h: (a) Heavy dislocation in alloy;
(b) Subgrain with few of particle; (c) Subgrain with coarse particle; (d) Merging subgrain



1932 2009 11

( 5(b))
( 5(c) )
I 5) Cu-ALO;
( 5(d))
3.1
3
[13]
D (51 Cu-AlLO;
2)
3)
4
1) Cu-ALO; HV
3.2
( 2)
) Cu—A1203
CU-A1203
3) Cu-A1203
REFERENCES
3.3
[1] NADKARNI A V. High conductivity copper and aluminum
alloys[C]/LING E, TAUBENBLAT W. Metall Soc AIME, PA:
Warrendale, 1984: 77-101.
[2] KIM S H, LEE D N. The effect of rolling conditions on the
(8, 14] strength and microstructure of dispersion strengthened copper
Cu-AlLO; strips[J]. Mater Sci Eng A, 2001, 319/321: 471-474.
[3] ; , , : A1,05/Cu
1. ,2004, 27(5): 64-68.

LI Hong-xia, TIAN Bao-hong, SONG Ke-xing, LIU Ping.
Research on A1,0;/Cu prepared by internal oxidation[J].
Cu-0.54A1,0; Ordnance Material Science and Engineering, 2004, 27(5):
600 900 1 h 64-68.



11 Al O3

CU-A1203

1933

[4]

(5]

(6]

(7]

(8]

[9]

GROZA J. Heat-resistant dispersion
alloys[J]. J Mater Eng and Perf, 1992, 1(1): 113—116.

strengthened copper

[9]. ,2004, 18(2): 38—41.
CHENG Jian-yi, WANG Ming-pu. Progress in research on
high-strengthening high-conductivity and high-heat resistance
dispersion strengthened copper alloy[J]. Materials Review, 2004,
18(2): 38—41.
CHENG Jian-yi, WANG Ming-pu, LI Zhou, WANG Yan-hui,
XIAO Cong-wen, HONG Bin. Fabrication and properties of low
oxygen grade Al,0; dispersion strengthened copper alloy[J].
Trans Nonferrous Met Soc China, 2004, 14(1): 121-126.
GUO Ming-xing, WANG Ming-pu, SHEN Kun. Effect of cold
rolling on properties and microstructures of dispersion
strengthened copper alloys[J]. Trans Nonferrous Met Soc China,
2008, 18(2): 333-339.
LEWIS M H, MARTIN J W. Yielding and work-hardening in
internally oxidised copper alloys[J]. Acta Metallurgica, 1963, 11:
1207-1214.
BRIMHALL J L, KLEIN M J, HUGGINS R A. Influence of a

finely dispersed second phase on recrystallizaion[J]. Acta

[10]

(1]

[12]

[13]

[14]

[15]

Metallurgica, 1966, 14: 459—466.

MANDAL D, BAKER 1. On the effect of fine second-phase
particles on primary recrystallization as a function of strain[J].
Acta Materialia, 1997, 45(2): 453—461.

KIM S H, LEE D N. Annealing behavior of alumina
dispersion-strengthened copper strips rolled under different
conditions[J]. Metall Mater Trans A, 2002, 33(6): 1605-1616.
AFSHER A., SIMCHI A. Abnormal grain growth in alumina
dispersion-strengthened copper internal
oxidation process[J]. Scripta Materialia, 2008, 58(11): 966—969.
KIM S H, LEE D N. Rolling and annealing textures of

produced by an

dispersion strengthened copper strips[J]. Materials Science
Forum, 2002, 408/412: 631-636.

BRIMHALL J L, HUGGINS R A. Electron-microscopic
internally alloy[J].
Transactions of the Metallurgical Society of AIME, 1965, 233:
1076-1080

observation of deformed oxidized

M]. ,2003: 364.
YU Yong-ning.

Metallurgical Industry Press, 2003: 364.

Principle of metallurgy[M]. Beijing:



