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: Development of Embedded Aluminum-Steel Cladding Strip for
Brazed Air Cooling System by Cold Rolling Bonding

Li Long, Zhang Xiaojun, Zeng Xiangyong, Chen Xin, Gao Chuang and Zhou Dejing
(Jiangsu Key Laboratory for Clad Materials, Yinbang Clad Material Co Ltd, Wuxi 214145)

Abstract With three-step method " surface process + cold rolling bonding + annealing treatment" , i. e. first, treating
the surface of 4mm 08 Al steel strip (/% : 0. 01C, 0. 018Al) and 0. 23 mm 4A60 aluminium strip by brushing, then single-
pass-rolled by 60% reduction for the aluminium-steel strip using high precision ®420 mm four high rolling mill with 30 kN
forward tension to get large deformation cladding, and annealing treatment at 520 °C for 24 h in a bell type annealing fur-
nace, the cold-rolled 1. 7 mm 4A60 aluminium-08Al steel cladding strip with 80 ~90 pum extra-thin cladding layer is devel-
oped. The microstructure of 08Al steel in cladding strip is equiaxed ferrite with average grain size 15 pm, its tensile
strength =320 MPa and elongation =28% , and the bending properties of cladding strip also meet the requirement of
standard. The intermetallic compound is not found in aluminum-steel interface region of cladding strip brazed at (600 +

10)°C, and the delamination phenomenon is not observed at interface of aluminium and steel.
Material Index Aluminum-Steel Cladding Strip, Cold Roll Bonding, Embedded, Mechanical Properties, Bonding
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Fig. 1 Schematics of cross section of embedded aluminium-steel

cladding strip: A- total thickness of cladding strip; - thickness of alu-
minium cladding layer; d- width of edge without aluminium
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Table 1 Analysis of aluminium 4A60 and steel 08Al for a-
luminium-steel cladding strip /%
R C Si Mn P’ 5 Fe Al
WAZ4A60 - 0.83 0.01 0.0001 - 032 &

W2 08AL 0.01 0.14 0.21 0.020 0.004 4 0.018

BHES

RARARE-WE S I L2 EA

Fig.2  Schematics of process for manufacture of aluminium-steel cladding strip by cold
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Fig.3  Morphology of structure of cross section of aluminium-

steel cladding strip: (a) as cold rolled (SEM); (b) as annealed
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Fig. 4  Distribution of grain size in annealed aluminium-steel
cladding strip along rolling direction (a) and normal direction (b)
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Fig.5 Schematics of embedded 4A60 aluminium layer in cold
rolled aluminium-steel cladding strip

120 350
(a) (b)
o o o 300 +

100 | o o jin
s 08Al o 250 F
£ 807 g,
= A = 200
i} L
w 0 o] RD %lSO
& o

40 | ND 100§ gp

w0l © 50 LND

-020 020406081012 141618 00 5 10 15 20 25 30 35 40 45

PEE /mm % /1%
Pl 6 B K-S R IS 1 B SE A3 () BRAL TR 1) B 2 ()
Fig. 6 Distribution of hardness along thickness direction (a) and tensile curves along rolling
direction for annealed aluminium-steel cladding strip
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Fig.7 Bending curve (a)
steel cladding strip

and morphology of bended interface (b) of annealed aluminium-
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Fig. 8 Morphology of interface, brazed status (a); comparison of elements diffusion between
at cold-rolled status, annealed status and brazed status (b) of aluminium-steel clading strip
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Table 2 Requirements for aluminium-steel cladding strip
and measured results
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