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ABSTRACT Impact properties of the casting Al1-0.63%Cu and Al-3.9%Cu (mass fraction) alloys
subjected to equal channel angular pressing (ECAP) were investigated. It is found that the impact
properties of Al-0.63%Cu alloy were enhanced after ECAP, while for Al-3.9%Cu alloy, its impact
toughness was not improved due to more 6 (Al;Cu) phases, although the tensile strength increased
because of grain refinement and dispersive precipitation of the second—phase. It is shown that the
impact toughness is dependent on the static toughness of the Al-Cu alloys.
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. Fig.1 Microstructures of the casting Al-0.63%Cu alloy (a) and casting Al-3.9%Cu alloy (b), average grain sizes

are about 400 pum and 100 pm, respectively, little amount of 6 (AlzCu) particles distributed in grains for

the former and more amount of § phases distributed along boundaries for the latter

2 Al-0.63%Cu fl Al-3.9%Cu 2 ECAP 4 WSl TEM 8K

Fig.2 TEM micrographs of Al-0.63%Cu alloy (a) and Al-3.9%Cu alloy (b, c) ECAPed for four passes, grains

refined to submicrometer level, more 8 phases along boundaries broken to a size below 100 nm



12 44

RS FHERAPE Al-Cu & &H M diERE 1253

300 ‘
(a)

250 ' 4P
2P

200 1P

150 -

100 - /

50 -

As-cast

Engineering stress, MPa

Engineering stress, MPa

Engineering strain

3  Al-0.63%Cu 1 Al-3.9%Cu &4 mMHiHN T — NAS L

Fig.3 Tensile stress—strain curves of Al-0.63%Cu alloy (a)
and Al-3.9%Cu alloy (b) before and after ECAP for
different passes
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Fig.4 Morphologies of the casting and ECAP treated Al-
0.63%Cu alloy (a) and A1-3.9%Cu alloy (b) after im-
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Fig.5 Dependences of impact toughness of two Al-Cu al-
loys on the number of ECAP passes
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Fig.6 Low and high magnified fractographs of Al-3.9%Cu alloy as—cast (a—c) and ECAPed for 4 passes (d—f), 6

phases appeared in the two fracture surfaces, after ECAP the fracture surface compacted and evened, more

dimples existed
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Fig.7 Dependence of static toughness of Al-Cu alloys on
_ the number of ECAP passes
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Fig.8 XRD patterns of Al-0.63%Cu alloy (a) and Al-
3.9%Cu alloy (b)
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