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WEFCAPRL R 2195-T8 A4 & S AR A B (T HEAT
T8 #UbHE, HP 505~510 CREIFAFE, £ 4.5% AL
AT 150 CifR), HIEEHR 5.2 mm, 8>
Lo TINER 1 Fidil. ST 508 CHHTEAALEE 50
min, WIKEKIG, FHKE 45% MR G, 20T
145, 152 J 160 CREATHS A0 FE o I RCHT TR B Ay hr
PRI, R, RS AT TR
HEIFE .

F1 2195 GG ARy
Table 1 Chemical composition of 2195 Al-Li alloy (mass

fraction, %)

Cu Li Mg Ag Zr Al
3.92 0.96 0.39 0.29 0.12 Bal.

HEVA-TS FFINAL 2195 FR4EA &= b it
AEKH MTS 810 #RMAIGHLIEAT IR, Frid 8 2
mm/min. 7 RPERFE S PATBLDEE 12.5 mm, AT B
KR 50 mm.
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Fig. 1 Tensile properties of 2195 Al-Li alloy as function of
T8 re-aging time at different temperatures: (a) Tensile strength;
(b) Yield strength; (c) Elongation rate



236

hEA SR R

2017 4E2 H

FJFh T8 A J124VERE, RN E[EA-TS FI R Ab B %
B 2195 FRH A 4 )1 EERE .

22 EREALR

B 2 B g3 ok IR 2195-T8 4540 4 4 K [ %
AR S AR ) AR, A I AR Ik B
PR AR R 2R, HOE [ A B S R R
IRANe T 2195 8GR RGR (52 C)imfik T3t
[ 5 U FE (505~510 °C), 250 Ak B IR AS 25 56 it bz 2L 2R

B2 2195 TS m S AR A

(AFE R R B S5 A s . ik, E
A 4 AH W %% % W ] AL B R AR A AR I UG
2195-T8 a4l & 4 dihi 21

Al-Cu-Li &4 A b2, wr
REMAT S AL AL HE T1 MI(ALCuLi). 0'A1(ALCu). &'
AH(ALLL). A J7 (mak AT B il sE —AH, B3 |
B4 W SCHR AR A 4 (100) S (112) N 7 18] (R 4T S
BE P it v B8 A R R B s T A I A S
H QA G R T BE S SR T O AR I P A 0 AR (EK

Fig. 2 Metallographic images of 2195 Al-Li alloy: (a) Original 2195-T8; (b) After re-solution
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Fig. 3 Diffraction patterns of Al-Cu-Li alloy: (a) (112) direction, 71 precipitate spot; (b) (100) direction, ¢’ and T'1 precipitate spots;
(c) (100) direction, 8" precipitate spot; (d) (100) direction, &' precipitate spot



927 %305 2 ) 5 Jh, e TR T8 T 2195 B0 4 00 A 5 AL gk 237
GPIL [X), FHEACEOASANO A . FERTSAERED oA ORI 1 T1 ALK 4(a)). i(100) NS5 1) (14T

IAEEEN 2K 3(c)), 5 OB RPIATELLTE A SR T DOR B ] 1) 0" A (AL Cu)IE S
[ (L EE 3(d))o LR OB AT, FH N T A P R IR 22 1 A A

Kl 4 By 145 CHEAT T8 P RO IS 18] R 4T (1) O"FHAT OFACILEE 4(b))o [HIEE, (100) NS5 1] (AT
SEBE 55 B AN, TEM B534% . IR 16 h i, (L1I2) N5 SBE AR TR IS K OB AL, WE IS B g2
D7 W AFAEARH R0 T1 MBS, AN S I A F) AL 4(b) {10 R 2k [ B BRR A o 24 B 20T 1)

B4 145 CHSRCANIRI ] FIFTS5E & TEM 1715
Fig. 4 Dark field TEM images of 2195 Al-Li alloy after re-solution followed by T8 re-aging at 145 ‘C for different time ((a), (c),
(e) T1 precipitate, b=(112); (b), (d), (f) 8" (or &) precipitate, b=(100)): (a), (b) 16 h; (c), (d) 34 h; (e), (f) 70 h
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Fig. 5 Dark field TEM images of 2195 Al-Li alloy after re-solution followed by T8 re-aging at 152°C for different time ((a), (c), (e)
T1 precipitate, b=(112); (b), (d), (f) 8'(or ") precipitate, b=(100)): (a), (b) 16 h; (c), (d) 34 h; (e), (f) 70 h
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Fig. 6 Dark field TEM images of 2195 Al-Li alloy after re-solution followed by T8 re-aging at 160 ‘C for different time ((a), (c),
(e) T'1 precipitate, b=(112); (b), (d), (f) & (or ") precipitate, b=(100)): (a), (b) 15 h; (c), (d) 34 h; (e), (f) 60 h
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(d))o WA EK 5 60 h, T1 HRIALCHLE
6(e)): T @AHEE AR, o TN, R 24
I (ILIE 6(6)).

K 7 TR o S5 A 2195-T8 A4 & G745 B J2 TEM
Wnfg, G4 FEE AN T1AHOLE 7(a)) & 0FA{T
SAEFERINAZN 04, WRPE T1 AH#RE . O ARRT S
BES RIS RSP ge& i, nl Bk R 46
2195-T8 el & & b th A S 152 CHEAT
T8(4.5% AL ) FEIN 2% 34 h(WLE 6(c), (d)IE4—
o Bl 2195-T8 MG Em B ARG, RGN
TRAZTE o 2550 B AN 0 e ) 20 2 HEA T T8 I 28U
ATLARISE B JRs T8 &M AL, BEim ks iin
T8 & —E )y 2=tk RE o

7 J5UR 2195-T8 FHLG AT BE X TEM W 714
Fig. 7 Dark field TEM images of original 2195-T8 Al-Li
alloy: (a) T1 precipitate, DF, 5=(112); (b) ' precipitate, DF,
b=(100)

3 Sif5TE

25 LRTIR, 2195-T8 254 & &L E [HVE-T8 FEHR%

ARERSS, RTREI A P IS ONT AR EE T1 AR, 04 07
A K o'FH, ANV E B s TR) I 25005 ATt 4 R U1 4 dn 3
2 iAo BARILEE (145 “C) BRI (] 1 25, fEAR 5%
Frih TU AR R, — AN EZREE SR 0747 040 K&
SRHMT HY s B B K NN TR, T AR AR K )
Y FE OAH, oM IS, O AIIEAR D O AR FFIE D .
I, LA R I 3 AR W I S B, A T H AR
CL 71 AHAD 0 AR 5 BRI S T E— 0 2K, 71 A
AR, B ORIRLAL, A OFH R B

XHF Cu Fih 2%~5%(F 53450 ) Al-Cu-Li
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B AR —GP X+ —T1 M+ HH+HOF)—T1 .
SCHRIAA 0" A GP X, e SOk GPIT X, 3% 2
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HMER SR 9'AH o

F2 - T8 FHIN(4.5% T4 T)2195 1415 B A IR
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Table 2 Intragranular aging precipitates of 2195- Al-Li alloy

after re-solution and T8 re-aging with 4.5% pre-deformation

Aging temperature/ Intragranular aging precipitate

C 15-16 h 34-35h  60-70h

145 T1,60",6,8 T1,6",0,6 T1,0

152 T1,6",6' 71,6 71,6

160 T1,6",6' 71,6 71,6
Original 2195-T8 T1, 0

AAN, MR TEM Mg, 2195 4044 44T T8
ASITRAE BRI, TV A RS A, LI 20HT H o
BRI SRR OAHE), XA AR K T PR
JEA K. 2195 ARG S FI R NG 47058 Mg
Ag, Mg-Ag Z MM EARBMIAHTAER, VK5
I, AT Ag-Mg R T [1#%, {4l Li 1 Cu
JEF AW Ag-Mg Jsi7 HIBY#,  Afifedt 71 AT
U T T AR I, AR SN, X
Bk T AHFD ORI AT I HA EEEER . HAE
Al-Cu-Li REET, f74E T1 MR O SEFHTH LR,
PEAESE T1 AHFEAZ LA BRI HEVE FHUS ), A
X ORI E IS . EIR PN = S8 T8
SRR 2195 S G4 T1 AR SERTHE .
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Scripta

Microstructural evolution and mechanical properties of
2195 Al-Li alloy during T8 re-aging at various temperatures
following re-solution

MA Yun-long', LI Jin-feng?, LIU Guan-ri', LIU Dan-yang®, YE Zhi-hao*, WANG Jie-xia?, ZHENG Zi-qiao®

(1. Beijing Institute of Aerospace Systems Engineering, Beijing 100076, China;

2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Based on 2195-T8 Al-Li alloy with 5.2 mm thickness, the mechanical properties and intragranular

microstructural evolution during T8 (4.5% pre-deformation) re-aging at 145—160 °C after re-solution were investigated.

The results show that the grain after re-solution still maintains as elongated pancake-like appearance, which is the same

as that of original 2195-T8. The micro-structures and mechanical properties can recover to those of the original 2195-T8

Al-Li alloy through using appropriate T8 re-aging temperature and time. Re-solution and T8 re-aging treatment do not

obviously damage 2195 Al-Li alloy mechanical property. The intragranular precipitates include T1(Al,CuLi), 6'(Al;Li),

6'(Al,Cu) and 68"(Al,Cu), among which the preferential precipitates are 7’1 phases. Re-aging at lower temperature or for

shorter time, much more ¢’ and 8" precipitates are formed. With time extension, 7'l precipitates grow, but 6" precipitates

are transformed to @' precipitates, and J' precipitates disappear. As re-aging temperature is elevated, the transformation

process is accelerated, and the aging response is promoted.
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