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Effect of high- temperature pre precipitation on microstructure,
mechanical property and stress corrosion cracking of
AFZmr Mg aluminum alloy
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Abstract: The effects of nearsolvus high-temperature pre precipitation on the microstructure, age hardening and
stress corrosion cracking of 7A52 and quasi 7039 aluminum alloys were investigated. After analyzed by optical and
transmission electron microscope, it is shown that the nearsolvus pre precipitation can be limited to grain boundary
and can enhance the discontinuity of grain boundary precipitates in the sequent age. T he stress corrosion cracking re-
sistance can be improved with nomr deteriorated strength and plasticity via the high-temperature pre precipitation.
The optimum combination of strength and stress corrosion cracking resistance in peak-aging temper can be obtained
for 7A52 alloy after pre precipitation treatment at 400 C. The stress corrosion cracking resistance at peak-aging
temper can match the same effect with retrogression and re-aging Treatments by the high-temperature pre precipitation.

Key words: AFZmrMg aluminum alloy; nearsolvus pre precipitation; microstructure; mechanical property; stress

corrosion cracking

HHAEESML, ArZrMg &M E R . HEl, AREEEH AZerMg REGENEETE
B R, O 2N T Em . FHd 6 AMIAPITmET T REFR T . — NS
i AUENIR A . H AFZe Mg S&X N EMm SRRk, WEIITR Zn Mg SR LI &
(SCC) 8K, LT HN ATV ) sk — 2 e 1 SN R st MR TR R IT AR

R AR e AFZe Mg SR RERITT ) . SR B TR AT A R M A RS,

O HEWH: EERAARREIES T BITHE (50471057) ; B 5 5% B 5L 070 5 B0 H (41312020205)
WeFs H: 2004 — 09 - 08; &1THA: 20050119
EZ WA EEME19737), L, Y, WLarsvd.
WM FH22EME; Hif: 0731-8830714; E-mail: christie@ mail. csu. edu. cn



< 728 - hEA SRR

2005 £ 5 H

T Zn Mg S E R WA S 0PN I Rk RE .
FEH Alcoa 2 ) WL R T77 il B & —Fp 7 2L
PALE T 2RI CaRE = B A B
SEAE AR FE I R /NI, A e A 0 1 e 3
RE&, RIEHAT R A AR, &5 B T —
RGO, & & A RAAERRE PRt
TR 25 A . IR T & 4 i P BT H 2 06 N AS0IR
A, T 2 BORES, AN bl 45 A
U, AE I R A v i P BV e 1) R, ¥ DAY &)
KIFF=fhdr, Tl Az =52 8 — e fRENT; FR,
RN E AFZr Mg Cu A& TT R, B
NHATAEESWEERIEK AFZnrMg AT &S &,
SAFAEIRNAAAY) SN B 4 5 B I 2 T PR 1) 1 R
TA52 & 42 20 4 80 FAHHI ) Hh i m] I
a4, Hoas 5 ee L E 7039 (BT 7Rk 1911
A, BABE R REE |« B W L (K ) D
PUR PGS HERE . BN MR M, #12
I T R A . 5 i N B, 7R R IE 58
JEE 1) TR B DO L . 0 i ol e R L LI . AR SCAE
WS T TAS2 KeAli 7039 454 4 4030 8 V5 FE TAT HY
AbPR,  RITE v U AT [ S B A% A T AR i A A AT

H, ARJE SRR A I R e S AT Y AT RS,
PASE & SR G PR RE, JCHE SN R bk RE .

1 5

SEIOH A N VAR AR I L) A= ) TAS2 ARA
(J5 10 mm) 1 3 #1457 7039 Bk ()8 6 mm), HAk
A LR 1. B 7039 B =R AESEE 7039 A4
Ffih FA Ze AR Cr, JOATEE Cu. R 99.99% &
aigeoh R, e AT, 54T
# Mn . Zr F1 Cu DI EIE S0, \EESILE 720
~ 760 C, AL eI ANt &E ok 54 B & 0. 2% ~
0. 4% ( i 80 HI7NE LK C2Cle) X5 ¥k, #E 10
~ 15 min JGENEAR T, $EEEH AL RIEE T 5 434
FLAAELE A 6 mm BRAS .

WA SEAE 470 480 CH- PR 30 min, FZEETF
1R 2] 490 CLRUE 2 h FWE 5, 700 5218 Pl ( B
JE4 0.5 C/ min) A [F 76 B HEAT TUAT H Ak B 5 7K
B ZJEHATEAE N RL (120 C . 24 h) BL=Z¢ I’ 3L
(120 C .24 h+ 180 C.3h+ 120 'C.24h) . FikkE
PUBETESHNE 2,

F1 SEBFH 7A52 F4f 7039 & 44 XAy

Table 1 Nominal chemical composition of 7A52 and quasi 7039 aluminum alloys ( mass fraction, %)

Alloy Zn Mg Mn Cu Zr Cr Ti Fe Si Al
Quasi 7039 4.50 3.30 0.25 0.15 0.20 — — — — Bal.
7A52 4. 40 2.40 0.24 0.13 0.12 0.13 0. 06 <0.25 <0. 20 Bal.

®2 TAS2 M 7039 & EHAEH T ESH MR | bk fE
Table 2 T echnic parameters and mechanical properties of 7A52 and quasi 7039 alloys

Sample No.  Temperature/ C  Ageing 0,/ MPa ®.2/ MPa o % § % Hardness (HRB)
TA521 — PA 493. 1 400. 2 18.5 12.6 85.9
TA522 460 PA 497.8 422.5 21.6 14.0 83.3
7A523 440 PA 485.3 410.0 19.7 13.2 83.0
TA52>4 420 PA 499.2 425.2 17.7 13.2 82.6
TA525 400 PA 487.4 421.8 18.6 13. 1 81.6
TA526 370 PA 476.2 398. 1 19.6 11.8 78.3
TA527 350 PA — — — — 56.2
TA528 330 PA — — — — 43.0
TA529 — 3SA 467.5 397.9 18.9 14.0 77.0
7A5210 460 3SA 451.4 384.6 21.6 13.6 79.5
TA5211 440 3SA 463. 6 394. 1 21.1 14.6 78.2

Quasi 70391 — PA 551.2 471.2 27.0 13.5 91.0

Quasi 7039-2 440 PA 559.1 489.9 21.9 13.3 89.5

Quasi 7039-3 420 PA — — — — —

Quasi 7039-4 400 PA — — = — —

Quasi 70395 370 PA — — — — —
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Fig. 1 Metallurgraphic structures of
quasi 7039 aluminum alloys quenched after
solution-treated at 490 ‘C for 2 h(a),
490 C for 2 h and 400 C for 0.5 h(b),
490 C for 2 h and 370 C for 0.5 h(c)
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Fig. 2 Metallurgraphic structures of quasi 7039 aluminum alloys quenched after
solutiom-treated at 490 C for 2 h and furnace cooling to 400 C for 0.5 h(a),
cooling at 0.5 C/min to 400 C for 0.5 h(b)

Bl 3 HIETNT 4 TAS2 & 4 W AH I BOR A B Wi D TSR
Fig. 3 Tensile fractorgraphs of 7A52 alloy quenched after solution-treated
at 490 C for 2 h and ageing at 120 C for 24 h (a) and quenched after
pre-precipitatd at 400 C for 0.5 h and ageing at 120 C for 24 h(b)
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K4 157039 &N BORER TEM B4 5
Fig.4 TEM bright-field images of quasi 703%-1(a, b), quasi 7039- 3 aluminum

alloys specimen( ¢, d) solution-treated and aged as in Table 1
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Fig. 5 Relationships between stress corrosion crack growth rate and stress intensity factor in

dropwise 3. 5% NaCl environment for alloys 7A52 with different pre-precipitation and ageing treatment
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