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On Tensile Properties and SCC Resistance of Two Al-Zn-Mg-Cu
System Alloys Having Fully Recrystallized Fine-Grained
and Un-Recrystallized Sub-Grained Structures

by
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Two types of Al-Zn-Mg-Cu system alloys with different microstructures, 7. e., a fully recrystallized fine
-grain and an un-recrystallized sub-grain, were prepared to investigate their tensile properties and stress
corrosion cracking, SCC, resistance. The former is the superplastic material (SP), and the latter is a typical
one of the commercial materials (CM). The effects of grain shapes and orientation on SCC resistance were
discussed on the basis of the SCC test and fractography. The main results obtained in the present work are
as follows :

(1) When the orientations, L and T, of specimens were in agreement to rolling direction, the values of
mechanical Young’s modulus, tensile strength and 0.2 % proof stress of both SP and CM materials were
nearly equal. However, the elongation of CM material was higher than SP one.

(2) The nucleation time and life of SCC on L-and T-directions of CM material were longer than those
of SP one. SCC resistance in the CM material was superior to that in the SP material.

(3) Anisotropy of specimen orientation for SCC life was not observed in the SP material. In the CM
material, on the other hand, SCC life on L-direction was longer than that of T-direction. The anisotropy on
SCC life observed in the CM material seemed to be related to an easy separation of interfaces between the
matrix and the inclusions having Fe and Si elements existing continuously along the grain boundaries by hot
rolling.
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Fig. 1. Shape and dimension of SCC test specimen
(unit : mm).
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(a) SP material.

(b) CM material.
Fig. 2. Typical microstructures of test materials.
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Fig. 3. Pole figure diagrams obtained from test

materials.
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Table I. Mechanical properties of test materials.

Young’s Tensile 0.2 % proof Elongation
Code modulus strength stress
EyGPa o MPa 002 MPa &%
L .
Sp 69 558 362 15.4
T 71 545 325 18.0
L .
cM 70 556 359 20.8
T 69 534 336 23.8
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Fig. 4. Detection of crack nucleation at ¢,= 290
MPa with AC electrical potential method.
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Fig. 7. Fracture surface of SP and CM materials on
tension test.
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Fig. 8. Scanning electron micrographs of SCC frac-
ture at o,= 290 MPa surfaces.
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Fig. 9. Optical micrographs of stress corrosion
crack path at 0,=290 MPa for test materials.

Fooh, THEAILY S L HABEOFH SCC BZ%D
BN EPHLPER S, OEIZ, CM MOl SCC
BT SN BB O W CH S B N L ) £
AT o 72, TR O RRTICE, THBITED Fe,
SiZ2FWKAETH 1 um P EOMKEHYIHEEL T
WA, EORMRLHEERE LG RNIEROEELZI)
5. Me&Esd, Fe, SiIgFRIIFA—THEDT, ¥
DEFRBERIZIZIIFEETH HD5, FOEEIZIMITE
D EWITGER LT SPHOEACM A & h/hsL
%o T A, Fig 10 [ZFAPE 0 & i O 58K RE 2 1
KENTTRT DS, SP # & CM M Cldd Sk OE N
ERLTELR2S. 9, Fig. 10 @IRT X 9512 SP #
AR TH B DT, EEYIIEEL IS
e ARFH—HE L Tnwa. —7, Fig 10 b)IZRT &
I, CMMOEBP DL GEEFENIFE LIy
= F M ARHARICRER LT, Zof&kmERmIC
o oRFICHERE L CTHET S, T4hbh, SHPid
SP TR BBR I BRI S BIAR 22 AT — 1T
B, CM ATk L HACImERSHE —HT 5%
M, 72T AR TIEMESEBERT S HRICELY
ICHEE LT 5,

M £ D SCC aﬁiﬁeﬁﬁﬁcim?fi%u;g bic &k 2R EIN
THHDT, DT TIRAERNMUEELILIZ, CMHT
ROLNTZBRFEICOWTHRET %1TH. SCC EHD%
HIRRTOXG ) r I NVIEEREFICEVET 5.
T/, ZORBICE o TRIBIZHA L7z KRORF~D
BRI B L X R Eu OWEHIRNIC BT B O EE)IC
& o TKRFERIC L 2 KRFREHITER SN, KFELW
LSBT S B, T OFEBMOKFAAFTET 5 G i

grain boundary

\}

inclusions
Detail of part A

<— rolling direction —

(a) SP material.

grain boundary
\ /

>_

\
inclusions

<
<
{

grain
7
L=

< rolling direction —=

.
(b) CM material.

Fig. 10. Schematic illustration of dispersion of in-

clusions on grain boundaries in SP and CM
materials.
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