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Abstract; TEM, DSC and other techniques were used to characterize the heating aging precipitation
behavior of 7050 aluminum alloy under compression pre-deformation conditions, and the influence law
and mechanism of pre-deformation on heating aging precipitation were investigated. The results show
that 7050 aluminum alloy can obtain excellent strength and corrosion resistance after pre-deformation
heating aging, which can significantly shorten time and reduce energy consumption compared with
traditional aging process. The pre-deformation greatly promotes the aging precipitation of 7050
aluminum alloy. The precipitate size increases rapidly as the increase of deformation during the same
heating aging process, and its size distribution range increases rapidly too. The pre-deformation
during heating aging process not only reduces the phase transformation activation energy of 1)’ and 7
phases of 7050 aluminum alloy, but also accelerates the diffusion of solute atoms, which intensifies
the Ostwald ripening and promotes the growth of precipitates. The calculation results show that the
phase transformation activation energy of 7050 aluminum alloy gradually decreases with the increase of

deformation. When the deformation amount increases from 0% to 18%, the phase transition activ-



108 PR TR

20204 9 A

ation energy of 1)/ and 7 phases decreases from 116. 0 kJ/mol to 101. 7 kJ/mol and 120. 8 kJ/mol to

107.5 kJ/mol, respectively.

Key words: 7050 aluminum alloy; pre-deformation; heating aging; precipitate kinetics; phase transfor-

mation activation energy
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Fig. 2 Hardness (a) and conductivity (b) curves of 7050 aluminum alloy after heating aging

i 3 AT 2 Ca) BT, 7050 484 4 5 o Wi AR I 7
bR G 5y Pt I L = A (5 - 3
(120 'C/24 h) FEmE s /DI 7050 4545 4 (0 B L He
SR R LR I T koM Y R b L o R R R R L R e
G FLUA R0 I B B RN ko . A T TR R R
AR T 12 76 J& FH i i 2 28 1k 30 B oy 180 C iy ik A L
A B B B 3 R T ek, LA B O 176, SHV, HL G 3R
9 38. 35 0TACS, #H o Ge i 40 20, WA T ik b
RICHE fifE B 4 AR AT B B A [) B I % 4 2 7D B %
A B AR REFE
2.2 MEHABHLIRIEESHTHARLT

SR A2 ST HL B R AE T 20 kIR 160 C AN [H] Hil A
JE B 7050 454 4 aURE PO B I BT Hh A1 SURRAE L &5 SR
F 3 Fin . ETHRE R 5 AS ) 28 B i RE P93 AT

GG 25 5 . R ABTHIRBE (I 3Ca-1)) 7 26
G325 R T HA 84 S5 S A BT o R
SR AN 5 T HCRT B AL BE (L3 Ca2) . [001 T4 of
(220 57 1] B 1/3.2/3 b H4 B3 O A7 5T BE A L 3%
SEBE A ph ) B o B SEE T AR o Bk A
o K VAT LBE ) GP BT o AF B 7 51 B 05, U8
W Bt 6% A RE B 3 (b)) T th 22 AR s K
FEDR ELYR B 59 4045 JUR R K 5 76 JLAT S 7P
(P 3Ch-2) [ 11214 (220} 3 77 1] Bt R BL T o A A9
RESTBER . 7S TH BT ) 1290 (B 3Ce-1) ik bt
P AR LA 18 B0 280 BT Hh A I b
DA AE T SR 4 W Hh A 2 S Ak B T
5 T RS 4N B 7 H AT B 2 (R 3 (e D AR D | 52
SR . R 0Tt R ) B A (3 (2



BRI 72

20204 9 A

& 3

- O 00
b g

T 2R W B D 160 C I A ) A2 T2 Bk B 7050 8 M th AR Y TEM JE 55 18 (1) A IX WL 707 S5 FE R (2)

(0% ; (6% ;(e)12%;(d18%

Fig. 3

aluminum alloy with different deformations at the final temperature of 160 C
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Precipitate size distributions of heating-aged 7050 aluminum alloy with different deformations at the final temperature of 160 C
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Fig. 7

different deformations at the final temperature of 160 C
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Table 1 Kinetic parameters of precipitates in 7050 aluminum
alloy with different deformations at the final temperature
of 160 C
Deformation/ 1 1
Q/ Q/
% Ko/s™! Ko/s™!
(kJ + mol 1) (kJ » mol™1)
0 116.0 5.35X10'2  120.8 2.64 X102
6 107.6 5.59X 10" 111.2 2.71 X101
12 104. 6 2.76X10'"  110.0 2. 54X 101
18 101.7 1.50X 10" 107.5 1.65X 10!

Liner fitting curves of In[(dy/dT) « (¢/f(y)) ] and —1/T of 7050 aluminum alloy with
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