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Table 1 Chemical composition of 2099 alloy (/%)
Cu Li Zn Mg Mn Zr Al
2.6 175 064 029 03 0.08 Bal.
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Table 2 Thermo-mechanical treatment process of 2099 alloy

Process Solid solution Pre-stretch/% Ageing
Parameters 530 C X30 min 0,2,4,6 158 C Xt
© 2000 —a— No-prestretching 2% prestretching
—a— 4% prestretching
% 1900 —¥— 6% prestretching
T 1600
]
@ 14001
I~
1200
1000
N N !
800
0 10 20 30 40 50 60 70 80100110

Ageing Time/h

Bl 1 AT &AM T 2099 A 4 1 i 5i 4 th 28
Fig.1 Age hardening curves under different pre-stretch

conditions of 2099 alloy
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Table 3 Mechanical properties of 2099 under different
pre-stretch with aging state

Pre- Ageing  Ageing  Rm/  Rpoo/  Acsmm/
stretch/% state time/h MPa  MPa %
Under 4 410 296 10.1
0 Peak 76 512 437 9.8
Over 100 506 430 8.4
Under 4 428 339 9.9
2 Peak 64 537 506 9.6
Over 100 530 501 8.1
Under 4 445 368 9.8
4 Peak 50 545 521 9.5
Over 100 538 511 7.1
Under 4 462 394 9.0
6 Peak 38 551 529 8.6

Over 100 539 513 8.3

437 A1 512 MPa, i £ 1L 6% 7 48 & ik K 06 e 228 265 1 it
JIR 5 R0 47 58 FE 3 il 15 529 AT 551 MPa.
2.2 MLERNESHELNFI

Bl 2 AR AR T R 2099 A 4 U6 e 285078 X6 I8 )
PLESLZS . TARTE AN 0%, JEAA Py JL-T- W0 2R B 4
A, R DO R ATt AE, W] 2a B TR
TEh 2%, A P A7 5 2 B S 3 30, 7 4 2 TR) DA
PR 5 AR A 1 22 FAE P BA SR, pR MR R A 4 20
T B %% 280 o S5 B R 00, il 2b firos . TR JE
K H 4%HF, JeAk 2 23 DL A AL R 4 O,
W e o0 A S IR AL B 2 4 4, B 2¢ o . 3
— R TR T 5 6%I), A 21 2475 DL A 1) 7 8 )
deERIN A, T MDA AT LA B, R 2d
Fis .

K 3 NAFTAS L& T 2099 & 4 fh A4 A i
TEM JESR(WERS20) . TRARTE N 0%I, A 4 3 DL &
i gt B A E R T B IS MRS, AR
FAEw RIE, RSN EGPRE, X5 T, HIEE
YRS, Wil 3a Fim. TSR KE 2%, &
Ft EAT HBE O 2 WARHHESI ToAH, @il 3b Fios.
AT IE B 4%, & 5 BT R LE 1 . 2 IR
ERFEAT AT, W 3c . BT AR KER
PLES Bl N B b, SR RO R A T R B AL AL
B, WREFRAMERERZ, KK T H R
T 1) 5 AT O E A, R A o TN H A 40 AR AN i
tho BF T WITO), A3 St 1 & ST AR AR TR
AR NE D T HREBE, 381098 2% I BA 1 SR 7 7E &
FtEREM SR MIFR . AESLH & FHT H AR KT
T B AT 3 /N S e R Y, R AN T S
G H AR AT B ARG 48 7E 5 S PRI i ZEARRR L, R



511

gk KA TIASTEAS 2099 A 4 H M RE I R

° 3323 -

B2 AFTARTEET 2099 & 4 W H eSS
Fig.2 Dislocation pattern of 2099 alloy under different pre-stretch at peak aging state: (a) 0%, (b) 2%, (c) 4%, and (d) 6%

B3 ANFETARE & T 2099 & 4 W I 207 & S 0T Hh AR T30
Fig.3 Morphologies of grain boundary precipitated phases of 2099 alloy under different pre-stretch at peak aging state:
(a) 0%, (b) 2%, and (c) 4%
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Bl 4 AEFATEE T 2099 & 4N B K TEM HEURE
Fig.4 TEM microstructure characteristic of 2099 alloy under different pre-stretch at peak aging state: (a) 0%, (b) 2%, (c) 4%, and (d) 6%
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Effect of Pre-stretch on Microstructure and Mechanical Properties of 2099 Alloy
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(2. State Key Laboratory of Development and Application Technology of Automotive Steels (BaoSteel), Shanghai 201900, China)
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Abstract: Microstructure and mechanical properties of 2099 alloy under different pre-stretch degrees were studied by micro-hardening test,

mechanical test and TEM observation. The results show that with the increase of pre-stretch the aging process is accelerated greatly and

the mechanical properties are improved obviously. Precipitation phases become finer and more dispersed in the matrix, and some coarse

phases in grain boundaries tend to be discontinuous and point chain. The main aging strengthening phases of 2099 alloy experience a

transformation from three phases coexistence of T, 6’ and 6’ to T, phase. It indicates that pre-stretch has an important effect on the size,

type and distribution of precipitation, which can promote T, phase precipitation in the expense of ¢’ and #' phases consumption during the

aging process.
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