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In this investigation, for the first time, Cross Accumulative Roll Bonding was used to produce
Al/Cu/SiC composite. Microstructure and mechanical properties of produced composite were evaluated
by use of optic microscopy, scanning electron microscopy, uni-axial tensile test, microhardness,

respectively. Results of microstructure showed that after eight passes, a perfectly uniform distribution of

Keywords: reinforcing and strong bond between particles could be seen. Tensile strength fell at first and then

CARB process

layered Al/Cu composite

reinforced SiC particles

mechanical properties and microstructure

continuously increased. Also, trend of tensile strength and elongation was similar. Microhardness value
for aluminum and copper layers of produced composite enhanced 146% and 163% compared to
annealed samples, respectively. Investigation of tensile fracture surface after eight passes showed the
mechanism of fracture in shear ductile for Al matrix.
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Fig. 2 Schematic illustration of CARB process
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Fig. 1 Schematic illustration for production of primary sandwich
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Fig.4 Microstructure of Al/Cu/SiC composite for different CARB cycle: (a) primary sandch, (b) second pass, c) sixth pass and (d) eighth pass
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Fig.5 Tensile fracture surfaces of Al/Cu/SiC composite produced by CARB process after eight pass
i oy 5l e ablite rez 358 a8 g, b oo gl AI/CUISIC S jamalS (gl ConSts alaiio lans 5 JSCi

7 oolesb 17 095 1396 e om0 il o dites WWW.SIE.ir


http://journals.modares.ac.ir/article-15-7832-fa.html
www.SID.ir

Downloaded from mme.modares.ac.ir at 15:12 IRDT on Sunday May 13th 2018

ol 9 6T on ETIRY

2bliio Frozs 395 AT 53 Aluwg 43 o3 34dg3 Al/CU/SIC 5 po 030 (5w 33) 9 SSBle olgd () 22

180

2 z 8 B &8 2
[

Average of Vickers Hardness HV

2
S

E /_M
<
~o-Al

~&-Cu

2
<

0

initial  primary | 2 3 4 5 6 7 8

samplet sandwich Number of ARB cycles
Fig.6 Microhardness variation for Al and Cu layers at the different
cycles of Cross Accumulative Roll Bonding process

ilizee Gloul ;0 o g peiegl] oY (sl (SBugSee Sl B YK

ablite xoxs 0,5 a3

400 10
9
350
= /. 8
2300 _
= _— 7 -
=20 = B
. /IJ/ 6 2
s g 2
£ 200 -\./ - 5
<150 l 4 8
% s &
100
= 2
50 1
0 0
0 1 2 3 4 5 6 7 8 9

’ Number of Allil cycles

Fig.7 variation of strength and elongation at the different cycles of
CARB process
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