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Studies on Residual Stress and Aging Process
of Cladded Quenched Al-Zn—Mg—Cu Alloys

ZHANG Hui", TANG Minzhen, JIANG Fuling
(College of Materials Science and Engineering , Hunan University, Changsha 410082, China )

Abstract: The influences of a new cladding quenching process and subsequent aging treatment on the mi—
crostructure and mechanical properties of Al-Zn—Mg—Cu alloy plates were investigated based on residual stress mea—
surement, in—situ electrical resistivity characterization, Vickers hardness testing and transmission electron micro—
scope( TEM ) observation. The results show that the cladding quenching process can effectively reduce the quenching
residual stress and dislocation density of Al-Zn-Mg—Cu alloy. The in—situ electrical resistivity results show that,
with the increased cladded thickness(0.2~0.6 mm ), the aging precipitation behavior of cladded quenched samples is
more similar to that of the uncladded quenched sample. The optimized artificial peak aging processes for the cladded
quenched alloys were obtained on the basis of in—situ electrical resistivity and hardness testing results. Under such
optimized artificial aging conditions, the cladded quenched samples can maintain the similar nano—precipitate char—
acteristics and mechanical properties to that of uncladded quenched sample.

Key words: aluminum alloys ; cladded quenching;residual stress; artificial aging;in—situ electrical resistivity

+  WHRBAR:2019-02-15
HEE&WH :ER A RBEIL 4 BT H (51874127 ), National Natural Science Foundation of China(51874127)
YEE RN M (1963—), 5 IR ID N IR K= 0%, -
+ I 2 A, E-mail : zhanghui63hunu@163.com



66 IR R A4 (A AR B R)

2019 4F

Al-Zn-Mg—Cu & G2 BT ZS AR Tl

N JE e R PED Y. Al-Zn-Mg—Cu & 42— Fi i
R AT AL SR AL & 45, 38 A B A T8 B
A RAS R AR RE LA 2 A PERE. SR, AT
BT VK 2R i Rl H S TE R NG ARTZK-
PERARIN T, 4K T 52 M5 4 7 T AN 2k A b i
PERE. S T R SEBR AR RN R, Tl Al-Zn-
Mg—Cu F 4 H 9 5% 4% I 7 0 20 92 il 78 B AR i 7K
S AH H TR RER AN T ) T A S TE— i TR

A 4 0 HABPERE. AnFE R f iR A T
= AT 2 B —Fh ok g R RHAR S
N TN, R TR BE 2928 30959, 11
aob B A5 A 3 R SR T AR B A 1y T P T R W i, {H
XA U RERZ M AR, Sun S8 NS T —FhoBT
AU 2238 YR 8] WA A B T2 a0 I = #E G
T A BHEAL T Al-Zn-Mg-Cu 54 BT K
a1, HARAG T 5E GG 45 W Y 715
PERE.

SPAERTEA ], VAR i S B 2 A
V5 S D PR G AR T 7 AR AN I ) AR TE R BT K
B 7. B AT P HE i el A
KA BEEE K T R AR R H AR SE TR AR A
A I LK K 2o e = e ) o e R A E g
PG AE Tl BN 32 AR TH VR KO 7K iR
B I RN KU 3 s 1 A RS AL
PERESE e R0,

AN TAR G AR TE A SRR I — PP TE & 4
AL R e AR I B TR K, AT 02 R e 7R
Vo 1) AR B SRR A T AR I TR S A
KT AL K 5 SR 3L PEXT Al-Zn-Mg-Cu A 42
M 12 RE RO ZH 2L ) 5 e

1 KEHRETSE

AGRIGAE SR 7150 456 a R ELAR, EEE N
Al =6.38% Zn —2.32% Mg -2.11% Cu —0.063% Mn —
0.058% Cr-0.053%Ti (% it 43450 , ik g il K x
FExE N 80 mm x 40 mm x 10 mm, KJEJFHEATT
M A L 7 .

A B VAR KR it A 8 P o T CBUsR A 2 2 72 Y
DB5010 H40 {53 & il TCHLIEE ) R T 1 7150 4R
B A MRE . SIS AR A [ AL ST A T A Ak

B, BRI AR Sl e iR O LR it 2 T
%, WEAETHUSNZMH 0.03 mm BB AR TH
AT R, FeJa MR RIPEACR TOH U S8R R R
WHEZEFEREEE, Rt a2 N
OYAREE). SIS ARE A 6 AR T, B
5 B % E N 0.2 mm.0.4 mm 1 0.6 mm 3
HEER A3 BIFRIC N €Q0.2,CQ0.4 Fil CQO.6, 1E J%f
FE A AL A B AE ] CWQ K.
ARG, B E TP N ETT 90 °C/h +
150 °C/h 14 o R e [ A A B . BT A A0 78 RN o A0 8 1)
A IATE 475 °C PEAT 1.5 h B EIEALBR, BEJSRH
P IR A K (R AT, TR S
FEARAAE ] K P A A0 . XK AR
fifi FH SRSS3-1 1 3 FEZe kil X (ASTM E837) 47
FRAYI F1 IR, T KR il BN TR R A B AR R
120 °C, IR R A P DA L RHL 3800 A S A T
P BHZR IR EE (N 1 ¥K/s ). B A7 H BH =20
R G0 FE T A DU 5 R A 4 A F B R A T
WL, BRI S 100 000s, ST ] K 2R
S TRE S R B AR AL (BN 1 WKYs ). T B4
P2t L TR T AR 51 Ap Bl [R5 fk il 2K,
A 4 0B B K6 7 HVS—1000 750 5 (A B 3 | ik
7, 2 WX 0 5,10 .50 $.100 $.200 s.500 s,
1000 5.2 000 5.5 000 s.10 000 s.20 000 s.50 000 s,
80 000 5,100 000 s A &5 (] 55 A A it B4 T Az []
—IR R A B E 5 NI s A, BES
XA FE S 7E Tecnai G2 F20 S=TWIN 3% 5 fi, 7 it
B (TEM) N WEH: R i 2.

2 REEREHH

2.1 BNEERFEEN DO

1 FRTEARE KT T G A ab i ek
B i JIE. SR E K T 231 €Q0.2.CQ
0.4 F1 CQO.6 i 1Y 5% 43 W J1 K /N 439 Ay -33.8
MPa.-27.4 MPa f1-14.2 MPa, #HtT CWQ FE 5L
AN JIME (BI-142.3 MPa),3 20405 VA KORE S 14
FRAI FT MR 53R 76% .819% K1 90%. [HtL, f17%
VK T REARTR AN S RCR B . S5t
LBV KRR R FR A I (B e 78 2 R B kg
M. A 2R R ] 0.6 mm B, 1 R4
JHE T BRI K



12 4]

TRMEAE : Al-Zn—-Mg—Cu 75 4 0 3 V5 K BRA N 1 5 I L 2B 67

R 1 ANEE NS R R R SIIR R
Tab.1 The variation of residual stress magnitude

after different quenching approaches
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Fig.1 TEM micrographs of four specimens
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Fig.2 Variations of in—situ electrical resistivity and hardness

with holding time when aging at temperature of 120 °C
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Fig.3 Hardness changes with holding time in different

samples when aging at temperature of 120 °C
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Fig.4 TEM images of the peak aged alloys
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Fig.5 Measured quenching cooling curves
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Fig.6 Comparison of the appearance of samples before

quenching and after quenching
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