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Uniaxial Tension/Compression Creep Behavior of 2219 Aluminum Alloy

YIN Xuni ZHOU Li LIU Yuzhen FAN Bin XIONG Zhihong
(College of Mechanical and Electrical Engineering, Hunan City University, Yiyang, Hunan 413000)

Abstract  Effect of stress states (tension/ /compression) on creep aging behavior in the process of creep aging
forming of 2219 aluminum alloy was studied. The mechanical properties of 2219 aluminum alloy under uniaxial
tension/compression were investigated when ageing at 165 to 185°C by room temperature tensile test. The results
show that the optimal creep aging time is 11h. Under the same aging regime, the creep deformation of tensile stress
and compressive stress increases with the increase of temperature, and the creep deformation of tensile stress is
always greater than that of compressive stress. Regardless of the creep aging under tensile/compressive stress or the
conventional aging without stress, the aging properties decrease with the increase of temperature. However, the
decrease of properties is most obvious after tensile stress aging. Finally, when the aging temperature is 165°C, all the
performance indexes are the best under different stress states.
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Fig.2 Schematic diagram of compressive creep specimen size
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Tab.1 Main chemical compositions of

2219 aluminum alloy wt%
Cu Mn Zr Fe Ti Si Ni Mg Al
524 027 0.14 0.13 0.065 0.042 0.03 0.028 Bal.
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Fig. 3 Yield strength curves under different stress levels

24 AR K F7 8 120 MPa ., BRG] A 11 h i,
2219 58 A 4 17 kit i 35 3111 K 386. 6 MPa, 11 HL
TR 1 55T (AT AT s 20 11 Jei PR i 38 8 ) 8 vy L
LR 7 B AN B S B A 0 o BT RO BT B A R I
B MR8 B L e 3g 55 T E A i AR BE 350 MPa.
2.2 ETEIITH

HTH 280 K I 2 1Y SE IR &, 47 5 7% R i AR
S 2550 A S 56 550K 5 s U B A ) 77 2P R e 24
FE 155~185°Cy [Fil At s A8 Fof 00l B B Sl BRARL . SR,
A 25507 B8 A 155°C 7 2 1 i K WA (L T s R BeF 1] R
H AR IR 58 B A3 T 380 MPa. i 78 A 2R
185°C , i J7 180 MPa [ 554 T & 4 Fa A5 Ui A% i R AR
AR BE 3k K 5 53 AMZ T4 T RN I 0% A B 3kt
RAER AL O AR . 2558 %, A H165,
175 CPIZLIR XS Fir v )5 R 1852 B A 7% b o

&l 4 fy Fi b 3 2219 FR A 4 7E 165 .175°C
TEE IR T B fE) 11 h N R AR i 2% . 45—
iy 2R AR 2 3 b A [v] 10 3 X6 17 6 R B 1R S Y
BEAS N AR EE S . AT LA Yy, 2 B A5 B A R B, T
VAR A N 7 PR an el Bl 25 B RGO 7 3 N, A 4
F4) 05 A0 AR e 2 BN T 5 AR A I e A 4 o 2
FPUAE A 0570 it S i G A 50 — B B o IAh, I AK
TEE N 1R NEIAR RIS B2 RS T B SGAR AR 1
KT R PR By 8528 AR T8 &t it HL Rl 2 B 300
FHE I, =38 Z (RIS TE m A 22 (AR SR B . e anfe
IR EE 165°C, % 10 120 MPalst, & B SRS TR
IS ST A 21 0. 211% F10. 343% , T 7 1
JE N 7 B U AR S AR RN T 62. 6% v 1R 180
MPa i, & B0 R SRS T B 5 AR S AR TE 543 B
0. 542% F10. 719%, J5 FHHHTE NN T 33%. FERH
B M I AR R BB B, BE AR T SR A2 P AR TR T 2R
T2 R, AT T AR 5T, JeA i 2
X R, TCI R N PR A el 5548 B RLEE B
) 3 K/ INZ M R AS IR Y 3B R

FHMAE T L hip://www.yhclgy.com 20214 556 i



——T-120MPa

—e—T-150MPa
0.8 | ——T-180MPa
| ——C-120MPa
—o—(C-150MPa
¥ 0.6 F—vC-180MPa
~
W
04 F
02 r
00 E :
0 2 4 6 8 10 12
t/h
(a) 165C

—=—T—120MPa
12 [ e T-150MPa
—a—T-180MPa
1.0 F—o—C—~120MPa
—o—C~150MPa
0.8 | ——C-180MPa

So6t L aaeeeet T

W

04 F

0.2 Hae™ , o—o—o—o—o—e—o—0—0—o—a—0—0

0.0 \

0 2 4 6 8 10 12
t/h
(b) 175C

P14 ANIRI N 3 $FUHE R AU 72 i 25kt 2

Fig. 4 Creep aging curves under different tensile and compressive stresses
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Fig. 5 Comparison of mechanical properties of different stress states and temperature
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Fig. 6 Comparison of mechanical properties of different stress states under different stress
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