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Effect of high- temperature pre precipitation on
stress corrosion cracking of 7AS52 alloy
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Abstract: The influence of high-temperature pre precipitation treatment on tensile property, hardness, electrical
resistivities and stress corrosion cracking (SCC) of 7A52-T4 and 7A52-T61 alloys were systematically investigated.
The results show that high-temperature pre precipitation treatment can obviously enhance the resistance to stress
corrosion cracking and mildly increase the strength and elongation of 7A52-T61 and 7A52-T4 alloys. After high-

temperature pre precipitation treatment, the tensile strength, elongation and Kiscc of the 7A52-T 61 alloys with high-

temperature pre precipitation treatment are 500 MPa, 13.0% and 10.2 MPa* m

2 X
, respectively.
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Table 1 Chemical composition of

7A52 aluminum alloy (mass fraction, %)

Zn Mg Mn Cu Zr
4.40 2.40 0.24 0.13 0.12
Cr T4 Fe Si Al
0.13 0. 06 <0.25 <0.20 Bal.
1.2 #Hubr

TAS52 WA I TIUAT HH AT IS R4 4 3 T 281
®2. 1~ 4 SRR EE T 20818 465 CIRIR 30
min, R/54 10 min JHE 2] 470 CH{RIE 30 min,
B2 10 min FHEE] 475 CHARE 1 h; 5~ 6 5ikFE
[ % T 2418 470 CLRUR 30 min, X548 10 min
FHE 3] 475 CHAREE 30 min, £ 10 min FHiE 3
480 CIRIE 1 h. 1.3 515 SIXFEAZEAT AT H
RAFEE B K, 2 24 SR 6 SIRFEE K R BEAT TAT
AR, B SRRV SS, BL 1 C/2 min (9 FEUERE
JEENB IR 400 CHRIE 0.5 h J5i K . ZET AT
WS, 400 CLA R FRAT H 5, U8 fE I 280 A B2 i A A
Az, kR 370 CLAF, Wil SRR . AR
Frf &g, AT HEEA LT 370 T, &K
PRV JE 2 B3R AT N T 20(T61) 31 4K I 3%
(T4), WMBFEMIITE2.

F2 TAS2 HEWFERE Y . BT BRI R

Table 2 Solution, pre precipitation and

ageing treatment of 7A52 alloys

Sample

No Solution ( pre precipitation) Ageing
| (465 C, 0.5h) + Natural ageing
(470 C, 0.5h)+ (475 C, 1h) (45 d)
) (465 C, 0.5h)+ (470 C, 0.5h) + Natural ageing
(475 C, 1h) + (400 C, 0.5h) (45 4d)
5 (465 C, 0.5h)+ (100 C, 10 h)+
(470 C, 0.5h)+ (475 C, 1h) (150 C, 24 h)

(465 C, 0.5h)+ (470 C, 0.5h)+ (100 C, 10 h)+

4 (475 C, 1h)+ (400 C, 0.5h) (150 C, 24 h)
s (470 C, 0.5h)+ (100 C, 10 h)+

(475 C, 0.5h)+ (480 C, 1h) (150 C, 24 h)
s (470 C 0.5h)+ (475 C, 0.5h)+ (100 C, 10h)+

(480 C, 1h)+ (400 C, 0.5h) (150 C, 24 h)

1.3 HREMk

I HBRVU ~ 187. 5 B A& AEH B 11 3% 1K
WA HRB, SE3MZEJ10 980 N; A SX1931
PR T R DY PR 250 e R AR (R HL B 2, €SS
= 44100 B HL T B AHRATL bW 5 AR B A R

I 7 85 b SIZ 56 23 I G B12445. 1~ 90 (s 3 & &
SR e R FE N ) JE S5 U7 EDIEAT, WA
(DCB) 1A IS ET i iz ar, SN 3. 5%
NaCl 7K¥W(1 5 2 SHMERIREIAR), Wl
WEPHIAE(35 £1) C, FH AR fBs iR i I & 5
O R T G0 R i (9 B R B () s ) . PR
AW E] RSP R EK T o, FRRTE T Xt EAH
M) Ko A
Evh[3h(a+ Q. 6h)*+ B*]"?

4 (a+ 0.6h)° + h’a]

BJEE da/ di(v) —K 1 #HZE .

X v A, mm; E ARG SRR E
GPa; h HRAFERIEEE, mm; o A TFHHGKSE,
mm; K AR NS HEER 7, MPasm"?,
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Fig. 1 Effects of pre precipitation treatment on
SCC of 7A52-T4 alloys after solution at 475 C
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Fig. 2 Effects of pre precipitation treatment on
SCC of 7A52-T61 alloys after solution at 475 C
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Fig. 3 Effects of pre precipitation treatment on
SCC of 7A52-T61 alloys after solution at 480 C
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Fig. 4 Effects of solution temperature on

SCC of 7A52-T61alloy without

pre precipitation after solution
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Fig. 5 Effects of solution temperature on
SCC of 7A52-T61 alloys with

pre precipitation after solution

F 3 TAS52 A AL B F LA M g
Table 3 Tensile properties and electrical
resistivities of 7A 52 alloys

LTI T
1 70.7 63.0 491 291 13.0
2 70.5 61.6 490 295 14.0
3 81.7 53.5 509 411 13.7
4 80. 8 52.6 500 427 14.0
5 82.8 56.5 516 459 14.0
6 81.6 535:.2 503 462 15.9
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R, BA WP ) 6 v 58 B AT H AR B R
Mo AaES e ™ . HICHER[9 ~ 11 AT 40, &
TR FRUAT HH 30 T 5O i A I HAE S5 4, T A
ERK  ARES A, T FER K . AR HE BH AR v i
WAIEME S, K BLASE 820 A 1 & A 6T
FHEE L IR AR, AN, SR 75 £ TH
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TA52T6l A4, ARETE WA HAE, &
PN ) JE s REFR AR T & 480 CIH ¥ Ab B I

TA52-T61 & &P I it e . JR R ] B2k
FEZ 480 CHEIWALE N AR MBI R, B
A DU 2 BRI A 4 BT ) J il itk g, T 6z A it
FERAREH M, HRIEMAE R . (HL T H
(AR F - T00AT H 6T R 5 28 AR IR TEAR - R/NFI )
A, (EILRY ) e vk R BT . 475 CHE
AT R 03, B LA TG 1T tH A B o
FIFE P BE AL T2 480 “CIf v 4ub B 1) [RIRE INF 252
BIAAFE P ) ik R

4 e

1) iR AT AT DL = 7A52-T4 Al 7A52-
T61 & 4 FIHT . g B p ik BE .

2) 475 CRIBALTES 480 CRIAACFEAALL, AT
HEAF TG TAS2 A& PN SR g .
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