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Abstract: 1n this study, AlSteel multilayer composite was produced by accumulative roll bonding (ARB) process using Al-
1100 and St-12 strips. Microstructure, mechanical properties and corrosion behavior of the composite were studied by scanning
electron microscopy (SEM), tensile test, Vickers microhardness tests, cyclic polarization and electrochemical impedance
spectroscopy (EIS) measurement in 3.5 wt% NaCl solution. After one ARB cycle (2 roll-bonding cycles), the multilayer composite
of 4 layers of Al and 2 layers of steel was produced. The tensile strength of the Al/steel multilayer composite reached 390.57 MPa
after the first ARB cycle, which was 1.29 times larger than that of the starting steel while composite density was almost half the
density of the steel. Corrosion behavior of the composite revealed a considerable improvement in the main electrochemical
parameters, as a result of enhancing influence of cold rolling. The results indicated that strength and corrosion resistance of

Al/steel composite generally decreases and elongation increases after annealing.

Keywords: Accumulative roll bonding (ARB), Multilayer composite, Mechanical properties, Corrosion behavior.
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1. physical vapor deposition (PVC)

2. jet chemical vapor deposition (JVD)
3. accomulated roll bonding (ARB)

4. severe plastic deformation (SPD)

5. ultra fine grain (UFG)

6. rolling direction (RD)

1. He P, Yue X., and Zhang J., "Hot Pressing Diffusion
Bonding of a Titanium Alloy to a Stainless Steel with
an Aluminum Alloy Interlayer", Materials Science
and Engineering: A, Vol. 486, pp. 171-176, 2008.

2. Danesh Manesh H., and Karimi Taheri A." The
Effect of Annealing Treatment on Mechanical
Properties of Aluminum Clad Steel Sheet", Materials
& Design, Vol. 24, pp. 617-622, 2003.

3. Emadoddin E., Tajally M., and Masoumi M.,
"Damping Behavior of Al/SiC, Multilayer

Sy A e 93 3l e 5 550 e gles ya 1, ;Y}é/r}:;:»}ﬂ
53 5 psen )l Y e b 35 50elS ARB a5 il s
S5 ot ool shls 8 s a5 b O Ol 53 5Y 5 Y
o OF il 5l 508 J&or 5 sl SV 4
J.;T;nﬁ@jﬂts&t«;)rg,sr&mdns)jqu
5 oalS La plranl ials U Gl 5 baals 4, LWse
a3 Ooe las 53 T3l il il Jsb 3L
S e b 5 S o S 5 ST Ll ol S 5L
B yd e A g er:_ml Uiﬂkj%ﬁ_z}ﬂé;\?}é/rw}ﬂ
S S i b ol pSomad 5 s bS]
31,8 Sl a3 0o slas 53 LT Oles SRl L 5 Al s
)(U_:;:A}ﬂ.,\_;-)'lui:_go.,\_jj_ﬁ&bq Jsb sbajl ds s
o2 Sl e S S 3 Y Cels Ll e
b Rl

e o g VI 550l 4se O sl 0 Cnslie Y
S slie Lo ged 5T L 5 b e el 531 (3T psrie o)
a3 000 glas U sl o aSul b b o alS S5,

aols ejb

7. scanning electron microscope (SEM)

8. energy dispersive spectrometer (EDS)
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