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Fig. 1 The stress-strain curves of 6020 aluminum alloy under four loading rates
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Tab.1 Testing results of 6020 aluminum alloy under four loading rates

T A — PHGRE R, | JERIRE R | EEEE E | BiEMEKR A
(mm/min) (MPa) (MPa) (GPa) %
1 357.7 332.7 76 11.38
2 363.5 339.9 70 10.78
! 3 365. 9 339.3 72 12.36
T3 362.4 337.3 73 11.51
4 356. 3 336. 2 72 12.16
5 376. 9 353.0 75 10. 72
10 6 365. 3 344.9 69 12.92
1y 366. 2 344.7 72 11.93
7 367. 2 345. 4 76 13.68
8 364. 9 342.5 75 12.38
100 9 353. 4 305. 4 73 10. 34
1y 361. 8 331.1 75 12.13
10 354. 3 313.5 70 12. 34
11 359.7 323.4 67 11. 86
200 12 359. 7 329.1 70 13. 30
1y 357.9 322.0 69 12. 50
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Fig. 2 The stress-strain curves of 45# steel under four loading rates
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Tab. 2 Testing result of 45 # steel under four loading rates

TR oy PRI E R, | JEIRIRE R, | #MEE E | WEMEKR A

mm/min e (MPa) (MPa) (GPa) 23]
1 698 391 216 21.6
. 2 707 385 204 28.6
3 715 382 209 23.1
¥ 707 386 210 24.4
4 730 416 226 24. 1
. 5 718 399 222 21.7
0 6 710 402 219 23.5
T 719 106 222 23.1
7 727 453 215 21.9
8 726 442 211 21.1

100
9 724 438 212 22.6
¥ 726 444 213 21.9
10 729 448 213 22.2
11 724 455 204 22.3

200
12 730 447 216 19.7
T 728 450 211 21.4
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Fig.3 The comparing between measured curve and simulated curve
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Fig. 4 The comparing between engineering stress-strain curve and true stress-strain curve
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Fig. 5 The comparing between measured curve and simulated curve

I 5 e, B AR R (5 H 22 1 i 4 T LA {0 e 400 S 0 48 2 Jrd 34 2 TH I B LA e oy 2 5
3 1\@E5iFie

IO FH R R A8 T A% S A R T 5 e I B g — AR TR o e 0 2 i P A B ) O BRSS9
AR AN AIE S FL A PR R A IO 3 A% 47 114 O 78 4R 1 T DA SRR P AR ek R R AN Y i 5 s 0 3
AR AR T IL /N TN T WAL R A RLAS R . S @A REAT 45 2 rb R A A R A R AR R Y 7 24 {E R AR TfE 22
Gr5 R 724 3GPa, 2144 7GPa, AN /N R 22 WU B 1 A SR A R

RSO X 6020 45 A G BERHE A [R] A 4808 R T B B8 A T L LR 45 2 HR Rk B9 A R E
HATR) A& A8 L PR A B T 50, W] A4S 21 2 6020 85 < A RHH AT 30T {0 7 B AEL 39098 1 1) 44 I 9 ) — iE
78 £ P S i 2 B Ay ke P R BB A R N T EL N O R T Z RS AR T S R B R AN B
T 45 5 HA A A 1 5 52 5 o T 4 0 24 3 3 30 4 DR TG 412 05 o 28 P 5 o B 6 1 23k 4 g 3 R A1

SEZ 0k

(1] Jrkak 280 BRI/NR. sl A6xd PC/ABS fuffi Ry s m [T, 2> T AR R 5 TR, 2006, 22(1) : 131 —
134 (Fang Qinzhi. Li Huimin, Ouyang Xiaodong. Effect of Loading Rate on the Tensile Properties of PC/ABS.
Polymer Materials Science & Engineering, 2006, 22(1): 131—134 (in Chinese))

B E WIS, gk R 3D-C/SiC R A IR B P A E RE AR [T, AR TR, 2003.10:9.10,39 (Luo Guoging.,
Qiao Shengru. Influence of Loading Rates on 3D-C/SiC Tensile Properties at Different Temperature. Journal of
Materials Engineering, 2003, 10: 9, 10, 39 (in Chinese))

TR Bl R B T % N E AT S 0 AE M RE AT BB B s ). R R, 2003,24(1) : 94— 96 (Zhang
Li. Zhang Yufeng., Huo Lixing. Effect of Loading Rate on Mechanical Properties and Fracture Toughness of

2]

(3]

Structural Steel. Transactions of the China Welding Institution, 2003, 24(1): 94—96 (in Chinese))
(4] JAZREE. TREARL A ME N AR A3 Fr [T, sIURHE 22 Be 24 it . 2003, 16 (6) : 41— 45 (Zhou Jiaze. Stress and



Bl BT S : NN 6020 5545 G A4 B J7 24 1k BB 52 I 1) 2 4R AT 5% 83

Strain Analysis for Elastic and Plastic Model of Engineering Materials. Journal of Wuhan University of Science and
Engineering, 2003, 16(6): 41—45 (in Chinese))

(5] ZE2. FN Iy — WA E LRI AR LT ], R M CH AR 5D 4 2001, 24 (3) : 58 — 60 (Li Yulan,
Definition and Mechanical Characteristics of True Stress-Strain. Journal of Chongqing University (Natural Science
Edition) , 2001, 24(3): 58—60 (in Chinese))

(6] #Fl. XMEHA. N H 2= (M. WEEKS¥H R E,1995 (Xu Bingye, Liu Xinsheng. Applied Elas-Plasticity
Mechanics. Tsinghua University Press,1995 (in Chinese))

Effect of Loading Rate on the Tensile
Properties of 6020 Aluminum Alloy

JIA Jiang-ying, XU Jia-fu, FU Dong-hui, WANG Zhong-bao, HOU Zhen-de

(Department of Mechanics, Tianjin University, Tianjin 300072, China)

Abstract: The tensile mechanical properties of 6020 aluminum alloy under the loading rates: Imm/
min, 10mm/min, 100mm/min and 200mm/min were obtained using an universal test machine. The
results showed that its mechanical properties approached to ideal plastoelasticity, and its stress-strain
relationship presented the characteristic of linear-elastic and linear-plastic. Its mechanical properties
were not strongly influenced by the loading rates. As a comparison, a type of 45 steel is tested under
the same experimental conditions. It showed that, with the enhancement of the loading rates, the
yield strength and tensile strength increased while the elongation decreased. Finally, the constitutive
relation of this alloy aluminum was constructed based on the experimental results.

Keywords: mechanical properties; loading rate; 6020 alloy aluminum; constitutive equation



