28 & 10 )
Volume 28 Number 10

TERERERFR

The Chinese Journal of Nonferrous Metals

2018 4£ 10 A
October 2018

DOI: 10.19476/).ysxb.1004.0609.2018.10.04

2195 sREE ST ENTE R

MEATASHALER

£ ol

#wiEE MR, B

ESNE N Y

(1. EPRKS MERIEE TR 2B, K 400044;
2. ERPEE A TAREIX, EK 401326)

W FE: T Gleeble-3500 HARFUINLLE 350~500 CURLETE XS 2195 454G &b AT FIH BN AR R AE 5258, AR AR
N 0.01~1s", ZILE 60%. BFFta ErEmmin N T AT it 15 Ul B TAT S (EBSD)AI X i 6T 5 (XRD)
N T RS IEA RA . S5 SRR AR N B AR S ER IR N T v, T B A L BT R R R PR,
IR B R T AR AS IR AR IS BT 55 B RS IR /D, @S2 B A UM RS20 RIAR T R I B B & & MR T IS RE O
4 278.208 kJ/mol; K% Zener-Hollomon ZUHWIEIN, &4 MRAREPIIN, &4 MHANLH EEL3ERE,
WAMNEH BhERERER, ShEHSRTEANESSEFELEN, MESSEHS R LASIASEE MRS
BAK Z AR S Z 6 TG BT HL &G KEMELT SN, TSR E 2 S{123} (634) - Brass{011} (211)

Copper{112} (111) F1 Goss{011} (100) iX 4 FHEL.

X 2195 A G PR AT N HOLHR

YEHES: 1004-0609(2018)-10-1980-11

hESES: TG146.2

XHERFRRERS: A

Li iR ERBNEE R, Ehae RN 1%
(A AT DUGE A 4% FE /D 3%, SRS B4 N K24 6%,
I H Li RN A 0] LSRR AT R R5RAE . 55
AR RIS WA E R
WA DRI s I 55 RS S T e M AR A, T
PR R Db P B AR (R S5 MR, ER 2
KAL) 5 b AT AR A AR 1 S g U
AA2195 HiEERE R E4E, BEEmREM
IR TERE, R R AT SR, mTH=E
TRAVIGIR AR i Jy 2= R 15 2 1 AT S R
AL 2 I SRR AN Li G4 4 2219 A LE,
2195 FRAE A &% FE IRAK 5%, T 5REHEN 30%~40%,
CEFHRT 2219 A BRI HTE TR CHLI AR
R A58 RH O bE 2 BRE 2R SRR R
&, WigFmt Rt A SR H RS, 2195
BRI G 4 DRI 1A R 55 DA BRI B i R b )
AR SUMNERE Tz 85

HF TS IR, 2195 4040 & 4 5 N
TR PR, X5 R T S A REEA T FL
Bog % — 250 T, $oim TR S TE M kG

HEWE . hRmi AR 4 % B IH (106112017CDIQJI328840)
s EE: 2017-03-28; 1&ITHHA: 2018-07-25

WO LG B VIR R, T S35 52 A R 7 2
PERED), DR A Tt A2 s R IR AR AT S S5 O
HAVHB WA B o T APRE SN Tt 2
TS P AL S RPN ) AT, T BARAEHE AT,
T AN T BRI DAFE 43 AR b4 7~ i Rk oin T
20 U5 PERE I AR, DRI RSO AR A
FM BRI AR RIS . ATHE skEIF LD
FE T NAYAN 85 2% 35 1T S ERIT 91 2195 #8415
& OAHHATE s RS2, SR, AR R R 4
B2 EERESC R L R G, TR RIAR I
AR S H TR, XHAAR B I E S O 4R
WELIAG FEMA), AR SCAEFAE 2 HIRE 2195 F28E & S AH A
RAS T A 48 R R B AR B I TERR S IR AR 2 J5 X
HIL R T M2, RS RS R
A BRE . e SETIT TELH], 1 EXRA
N7 7 P S AH S R A U . 3 T AR T 4 T
2195 G BRI N, LGSR ITIE, A
TEH AR N 7 Re A LA mf ) S e, (RN B e HE s
WO LA AE R B8 2 7 S 2., %A & e BT
L L2 S H R G — e 1 5 = .

BIEEE: k&l #9%, WL, Wif: 023-65678750; E-mail: zqzhang@cqu.edu.cn



228 4555 10

Z 0, % 2195 BB G T T R R A TR ARAT 9 SO R 1981

SEEHG BT A LA v e AR Mk (B ) A IR THAT A J 9
ity 2195 LG R e, JHEFRT IR 1 AR,

B &Ik XU 2146 T2 8440 °C, 16 hy+
(490 C, 20 h). ¥KWANFEREELTIE N 20
mmX 15 mmX10 mm [FJik#F, £ Gleeble—3500 #ufk
PN b AT 15 AR i 238 4 P T S AR PR AF S5, R 4
76 20 mmX 15 mm [T 2347, ESPEEA 5 mm,
AT G AE R4 T b AR BRGSO TR X N
20 mm X 5 mm. BHRFELL 5 °C/s 23 A InF#AE] 350+ 400
450 A1 500 ‘CH-LRUR 3 min, 73 HI7ENAZH A 0.01. 0.1
A1 s INRET ERAE N 0.916(AE T B 60%) T T M
BIRAE, R4S RIKE DR B AR TEH L. i
A1 E 4@ Oringin 8 F{FALFRA BIAH R Hh k. A2
TG HIARERE 1 BoRO B Y, X TIT B S
HLAIG, E TESCAN MIRA3 375k S48 s R 1
F EBSD S i o 1] X3 (1) A2 23 a2 A AT
FAE, FFH Channel 5 AFxT £t 4T Aab 2 .
Rigaku 2500PC X HHATHCHHRAFEEAT XRD WA LA
AT G o XFER AT AL E W 1 s .

2 FHR5R

21 RENAOEXREFRE
BEEATIRE N 350~500 °C . MAZHZE 0.01~1

Fz1 2195 -SSR
Table 1 Chemical composition of 2195 Al-Li alloy
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Fig.1 Schematic diagram of observing areas of samples
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Fig. 2 True stress—true strain curves of
2195 Al-Li alloy deformed at different strain
rates: (@) £=0.01 s’ (b) £=0.1 s
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Table 2

deformation conditions

In Z values of 2195 Al-Li alloy under different

Strain rate/ InZ
s 350 C 400 C 450 C 500 C
0.01 49.1 45.1 41.7 38.7 ),
0.1 51.4 47.4 44.0 41.0
1 53.7 49.7 46.3 433
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Fig.4 Correlation between In Z— In[sinh(ao)]
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Fig. 5 All Euler maps and MAD histograms of 2195 Al-Li alloy deformed under different conditions: (a), (a’) 500 °C, 0.01 s'; (b),
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Fig. 7 All Euler maps and MAD histograms of 2195 Al-Li alloy deformed under different conditions: (a), (a’) 350 C, 0.01 s™'; (b),
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Flow behavior and microstructure of
2195 Al-Li alloy during plane strain compression

LI Xu', FAN Xiang-ze', YANG Qing-bo', YANG Mou', ZHANG Fei', ZHANG Zhi-ging"*

(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China;
2. Chongqing Xipeng Industrial Park, Chongqing 401326, China)

Abstract: Plane strain compression tests of AA2195 aluminum alloy were conducted on Gleeble—3500 system in the
temperature range from 350 °C to 500 ‘C and at strain rate range from 0.01 s ' to 1 s ' with 60% thickness reduction. The
flow behavior was studied in present work and the microstructure was revealed by electron backscatter
diffractometry(EBSD) and X-ray diffractometry(XRD). The results show that the stress increases with the increase of
strain rate whereas decreases with the increase of temperature, the peak strain and the critical strain for attaining steady
state decreases with increasing temperature. A constitutive equation based on the hyperbolic sine equation is established
with the deformation activation energy is calculated to be 278.208 kJ/mol. Flow localization increases with the increase
of the value of Zener-Hollomon parameter, the basic softening mechanism is dynamic recovery(DRV), besides, dynamic
recrystallization(DRX) occurs and is mainly discontinuous recrystallization(DDRX), continuous recrystallization(CDRX)
and geometric recrystallization(GDRX) occurs more easily in lower Z value and higher Z value, respectively. Significant
amounts of the major rolling texture components, namely, S{123} (634), Brass{011}(211), Copper{112}(111)and
Goss{011} (100) are observed at deformed samples.
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