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ABSTRACT Thetensiletest indicated that after preaging at 100 0r 120 O for 24 h and retrogressing
at 200 O for various times and reaging treatmentOthe strengths of the three Al-Zn-Mg- Cu alloys are
greater than those at preaging conditiondsome of t hem even exceed the peak strength of single- step
artif cial aging OO 6[Treach up t0 795 MPa. The alloys exhibit a desired combination of tensile ssrength
and elongation after retrogression and reaging (RRAOtreatment. TEM and EDS analyses show that
theprecipitate free zones IPFZ Ofor med during retrogressing in short period became narrowed and even
disappeared after reaging treatmentOw hile the second phase distributed dispersely in grain interior.
Although the second phase in the alloys treated at T 6 temper dispersed in grain interior Othe PFZ
in alloys still existed obviously. It is suggested that the exceeding peak aging strength in the RRA
condition is ascribed to narrowing and even disappearing of PFZOwhich reinforced t he grain broundaryd
while the precipitates in the matrix still maintain a more dispersed distribution.

KEY WORDS aluminum alloyOretrogression and reagingdaging strengthOprecipitate free zone
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Table | Chemical compositions of three alloys tested

(ass fract ion (%61
Alloy No. Zn Mg Cu Ag Zr Cr Al

1 6.28 219 1.60 O O 0.15 Bal
2 9.99 250 172 m] 0.13 O Bal
3 12.2 248 2.0 0.166 0.15 O Bal
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Table 2 The heat treatment of three alloys tested
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Table 3 Parameters used in retrogression and reageing heat
treatment of three alloys tested
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Fig.l Curves of hardness of the alloys No.l @0and No.2
bOduring retrogression (RROat 200 O and after
rerogression plus reaging (RRA [t reat ment
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Table 4 Tensile property of the alloys after single-step

artifcial ageing for dif erent times
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Fig.2 Curves of mechanical properties of the alloys No.l
ONo.2 (bO0and No.3 [t0after RRA heat treatment
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Fig.3 TEM morphologies of precipitatesin grain of the al-
loys No.l 120 O /24 hO@OONo.2 (100 O /48 hO
[bOand No0.3 0100 O /80 hOkOat peak ageing state
short rod-like F phases and GP zonell
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Fig.4 TEM images of precipitate free zonePFZOat grain boundary of the alloys No.l 120 O /24 hO@&INo.2
(100 O /48 hOmOand No.3 (100 O /80 hOtOat peak ageing sate
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Fig.5 TEM images showing PFZ changed from wide to narrow zones for alloy No.l

[@Oretrogressed at 200 O for 6 min [bOreaged at 120 O for 24 h at low magnif cation
[e0reaged at 120 O for 24 h at high magnif cation
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Fig.6 TEM morphologiesof graininterior and grain boundary of alloy No.2
[A0no PFZ formed when preaged at 100 O for 24 h [bOPFZ formed when retrogressed at 200 O for 7 min

[cOPFZ narrowed and “ flled " by re precipitaing when reaged at 100 O for 24 h(the second phasesin grain
sill dispersely distributed



120

gbopbooobob0 Mo eclibOOoobogoO
gbooooooooboooboo.

O0OOO00O0O0000oo 20000 aoo00d /24h0
00000000 0ooooooooodO 200 0/77mm
goboooboboobobobooobobobobood
00 1000 /24h0000000CCOOOOOOOO
gbobobooboboboobobooboobobog
g sog.

0 5 O0020000000C0C0C0C0CODOCODODOOODOO
Table 5 Concentrations of solute atoms in grain interior

[G.l.0and at grain boundary [G.B.Oof alloy No.2
under different treatment conditions
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