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Abstract: The appropriate annealing process for cold-drawing copper cladding aluminum wire was
studied. The variations of mechanical properties, microstructure of copper sheaths and diffusion
thickness of copper cladding aluminum wires with annealing process were investigated. The results
show that the proper annealing process for copper cladding aluminum wire is 300 ‘Cx 60min. At an an-
nealing temperature below 200 C, a recovery of microstructure occurs in copper sheaths, the strength
of the copper cladding aluminum wire decreases dramatically from 361M Pa to 236M Pa and the elonga
tion drops a little compared with unannealed wires. Annealed at 300 'C, the recrystallization of micro-
structure in copper sheath is fully completed, the strength of the copper cladding aluminum wire drops
to 152MPa and the elongation achieves maximum value 16.3%. T he grain size of copper sheath grows
up and intermetallic phases are formed at interface as annealing temperature reaches 400°C, while the
elongation of material decreases. The diffusion thickness increases as annealing temperature and time
increase. When the annealing temperature is lower than 300°C, with the increase of annealing time,
diffusion thickness increases slowly. When the annealing temperature is higher than 350 C, the diffu-
sion thickness increases quickly as the annealing time prolongs. With the diffusion thickness increas-
ing, the elongation shows a trend that it increases at the beginning and then decreases. The critical
diffusion thickness of copper cladding aluminum wire is 2Hm, when the material possesses optimum
mechanical properties.
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Fig 1 Effect of annealing temperature on the mechanical
properties of copper cladding aluminum thin wires
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Fig 2 Element diffusion and fracture morphology of copper cladding aluminum thin wire annealed at 150°C
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Fig. 3 Effect of annealing temperature on the microstructure of copper sheath(cross section)

(a) annealed at 200°C ; (b) annealed at 250°C ; (¢) annealed at 300°C ; (d) annealed at 400°C
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Fig. 4 Effect of annealing temperature on the interface thickness of copper cladding aluminum thin wires(60min)

(a)annealed at 200°C ; (b)annealed at 250°C ; (c)annealed at 300°C ; (d)annealed at 350°C
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[13] ' Fig 5 Effect of annealing time at 300°C on the

mechanical properties of copper cladding aluminum thin wires
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Fig 6 Effect of annealing time at 300°C on the interface thickness of copper cladding aluminum thin wires

(a) 10m in; (b) 30min; ( ¢) 60m in; ( d) 120min

’ ’ 1 4l'lm . 6 Omln
; 2Wm ( 6c),
6a R 300°C ; 120min

’

, 10min, 2 THm ( 6d),

’

)



35

[2]

[ 14]

[15]

/ )
, ! 2Um
[8] , 2Um
» >
>

3
(1)

$Q 26mm

300 C x 60min
(2) ¢0. 26mm

200C ,
>
;300C ,
> >
;400C , ,
(3)
, 300C
; 350C ,
(4 ,
2Um
, 152MPg , 16 3%

[1] BRAUNOVIC M, ALEKSANDROV N. Intermetallic compounds
at aluminum-te- copper and copperte-tin electrical interfaces[J].
IEEE Holm Conference on Electrical Contacts, 1992, 18- 21( 10) :
25— 34.

[2] XU Rong-chang, TANG Di, REN Xue-ping, et al. Improvement of
the matrix and the interface quality of a Cu/ Al composite by the
MARB process[J]. Rare Metals, 2007, 26( 3) : 230- 235.

[3] KANG CG,JUNGY J,KWON H C. Finite element simulation of

die design for hot extrusion process of Al/Cu clad composite and

its experimental investigation[ J]. Journal of Materials Processing

T echnology, 2002, 124( 1- 2): 49— 56.

[4] R R . [J].
, 1999, (1) : 34— 35.

[5] LEEJE,BAE D H,CHUNG W S, et al. Effects of annealing on
the mechanical and interface properties of stainless steel/ alumi-
num/ copper cladmetal sheets[ J]. Journal of Materials Processing
T echnology, 2007, 187- 188( 1- 3):546- 549.

[6] HENESSG,WUHRER R, YEUNG W Y. Interfacial strength de-
velopment of rolkbonded aluminium/ copper metal laminates[J].
Materials Science and Engineering A, 2007, Available online at
www. sciencedirect. com (in Press) .

[77 CHEN C Y,CHEN H L, HWANG W S. Influence of interfacial
structure development on the fracture mechanism and bond
strength of aluminum/ copper bimetal plate[ J]. Materials Trans-
actions, 2006, 47(4) : 1232— 1239.

[8] s .Cu /Al [J].

, 1996, 15(6) : 606— 607.

[9] LEE WON BAE,BANG KUEK SAENG,JUNG SEUNG BOO.
Effects of intermetallic compound on the electrical and m ech ani cal
properties of friction welded Cu/ Al bimetallic joints during annea
ling[ J]. Journal of Alloys and Com pounds, 2005, 390(1- 2): 212
- 219.

[10] PENG X K, WUHRER R, HENESS G, et al. On the interface
development and fracture behaviour of roll bonded copper/ alu
minum metal laminates[]J]. Journal of M aterials Science, 1999,
34(9):2029- 2038.

[11] R s . /

[J. ,2004, 14(8):
1431~ 1436.
[ 12] R s Cu/ Al [J].
( ), 2006, 30(6) : 78— 80.

[13] ABBASI M, TAHERIK,SALEHIA M T.Growth rate of inter-
metallic compounds in Al/ Cu bimetal produced by cold roll weld-
ing process[ J] . Journal of Alloys and Compounds, 2001, 319: 233
- 241.

[ 14] , s . /

[J]. ,2007, 28(2) : 54— 59.
[15] R R . AV Cu
[J]. , 2004, 38( ):120- 124.
“973 (2006CB605200) ;
(50674008) ; “ 7 (NCET-

06-0083)

: 2007 11+25; : 2008 0218
(1982—), s
(100083) E- mail: wangqiunao827@ 126 com




