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ABSTRACT 7050 aluminum alloy samples were subjected to 67% cold rolling (CR) deformation
after solution treatment, and then were aged at 120 ‘C. The dislocations introduced by the CR increased
the strength of the samples. The strength of the sample aged at 120 ‘C for 4 h (CR4) increased by
12.6% compared to that of T6 sample. The strength of the 7050 samples decreased with increasing the
aging time due to the coarsening of heterogeneously—nucleated precipitates. However, the strength of
the sample aged at 120 'C for 32 h is still higher than that of the T6 sample. Furthermore, the size and
particle interval of the grain boundary precipitates increased as the aging time increased. The CR4
sample was aged at 165 ‘C for different times. The strength of the samples decreased with increasing
the aging time due to the annihilation of dislocations and the growth of the precipitates. The strength
of the sample aged at 165 ‘C for 6 h is similar to that of T76 sample. In the CR4 sample aged at
135—180 C for 1 h, the number of dislocations reduced and the size of precipitates increased with
increasing the temperature, which results in a decrease in the strength of the samples.
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1 ZLB®FAE

Sz 7050 A &Ry g sy (4G %) A Zn
6.18, Mg 2.20, Cu 2.21, Zr 0.13, Si 0.11, Fe 0.10, Al
. EWHE EYIEC 20 mm B, £ 470 €
¥ 50tk ok 48 h, #k, 7E 430 CHLE 6 mm. FLH(FE
FAEERE I 470 CHEEHGH 1 h, K, 75 TR
WMKETE 1 h WEBRAHE 2 mm(EREN 67%). 25
1E 120 C—2%mt%g 4, 12, 24 1 32 h, FEt55 4 CR4,
CR12, CR24 f1 CR32. 4k, ¥ CR4 #i4E 165 T
ETa 1-—24 h, ¢4 135, 150 1 180 'C —ZkHt3% 1 h.
AT H ERFES A, A RIHIET T6 (120 CTHIZL 24 h)
1 T76 (120 CHL 6 ht 165 CHEZL 16 h) &, 4
AERS K T6 i T76. AFEFEFHERLZHERLE 1

B ZEISS Axiovert 200 MAT 4+ B % (OM)
TR RS AR, IFEEFLE 7 1), R 5%y 0.5 mL
HF+15.5 mLL HNO3+84 mL H,0+3 g CrO3. #H
EH G (TEM) MRS BHMAL, TEM FHE
oIS, A 30% MR +70% HELHEEKE —35 TH
WENE, HEA 19 V. KA Instron 5848 fifiidfutil
MR AR RE, B REESRA 3 M &,
PR BT IR ALE T, IKEEEATEUE N 5 mm, BN
1.5 mm, EX 1 mm. {fH Quanta 600 RIFIH -7 B i
B (SEM) YIRS By 1B 4.

®1 7050 FHESRIMMTHLEETE
Table 1 Aging treatment of 7050 Al alloy quenched at 470 C

for 1 h
Sample Heat treatment

T6 120 C/24 h

T76 120 C/6 h+165 C/16 h
CR4 Cold rolling (67%)+120 'C/4 h
CR12 Cold rolling (67%)+120 C/12 h
CR24 Cold rolling (67%)+120 T/24 h
CR32 Cold rolling (67%)+120 ‘C/32 h
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FHI AR K. BSOS, B BT Y
Y1, 55 ST 30°—40° e fy, 5 3cERHLE [16418)
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K, FE e R E %, BTY07 A OB B .

1 RELHARE T050 HRB A G FIAL
Fig.1 Optical microstructures of 7050 plates rolled at
430 ‘C from 20 mm to 6 mm and then treated

with various conditions

(a) T6, partial recrystallization occured
(b) CR4, more shear bands appeared
(c) CR24, shear bands decreased
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Fig.2 TEM micrographs of precipitates and disloca-
tions within grains of 7050 plates treated by
T6 (a), CR4 (b) and CR24 (c)
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Fig.3 TEM micrographs of grain boundary precipitates
and precipitate—free zones along boundary of 7050

plates treated by T6 (a), CR4 (b) and CR24 (c)
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Fig.5 SEM micrographs showing fracture surfaces of the 7050 samples treated by CR4 (a) and CR32 (b)

800 30
(@)
—v—YS
—a—UTS
- —e—El l
600 | . 20 ¢
£ T T | ¢
= v\'\ . o
@ L4 .. w
g hN %\'\l\ 2
& L4 \' - . S
400 —_—, AP
v
200 L L
0 5 10 15 20 25
Time, h

800 30
(b}

— . 125
o 800 T T, =
s \v\ $
N \: l20 ®
@ o
5
0 w

400} .
./-\,/ {15
200 10

135 150 165 180
Temperature, °C

Bl 6 CR4 F& "R NP PERE
Fig.6 Effect of duplex aging on tensile properties of the CR4 treated 7050 plate

(a) duplex aging at 165 C for various times

(b) duplex aging at various temperatures for 1 h
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CR4 F£5 4 165 CHIZ 1 h )5, B FiRIEM IR
EMER, &R sREd (B 9a), HEKT CR4
e (& 3b). REERTEIER S 6 h, & R4 L 44
b (B 9b). M“uPREEFEE 180 CHE, B%k 1 h F&4

fi FEAT IR AR R (B 9¢) KT 165 CIEZL 1 h FRdf, B
/NF 165 CIAL 6 b FEdh. WL, R RE S T A
BT L A it B R R

P 10 AS ] IR ah fy f i R . gkt
SRR AR LT 11 5 — SRS AT T AN (18] 5), M
HH ORI B R R A AL, S PITERTRUFIE. mIE 8
O W[, KRR TGN BT, AR S SR B A
P AL, R, GCRETRAESY YL@ oA, JF HE
I A3 ] S LI T S N, PR R 8 ST L AN RO 2 B
#raa/. AT, T RE AL choT AR AT AR X B Y
51 WA WA XTI 5y, R R IR R
E’JE‘)’TI—J [5,20].

7 CR4 £ 165 C B 1 A1 6 h Ry AHHH
Fig.7 Optical microstructures of the CR4 treated 7050 plates with duplex aging at 165 'C for 1 h (a) and 6 h (b)

8 CR4 G ASTT AR A K T76 FEM SN BT  HIE 5
Fig.8 TEM micrographs of precipitates within grains of CR4 treated plates with 165 C/1h (a), 165 C/6 h
(b) and 180 C/1 h (c¢), and T76 trcated plate (d)

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.
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B 9 CR4 A LBEAR A Y & A b h AT SR
Fig.9 TEM micrographs showing grain boundary precipitates of the CR4 plates with various treatments
(a) 165 'C/1 h (b) 165 C/6 h (c) 180 'C/1 h
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Fig.10 Fractographs of CR4 treated plates with various treatments
(a) 165 'C/1 h (b) 165 C/6 h (c) 180 C/1 h
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