13 4
2021 7 JOURNAL OF NETSHAPE FORMING ENGINEERING

23

AA5182 SR &MY SRR M A H
Wi R HEGEH R

*BA, IpHeiR, FUMID, ERE, =B
410082

HE. B R840 MMERT, kDR RBERER, & Zit—NHF HREiXg, £k
JE XA MR & i AP L TR 2 R FAR F8, JFARIR AR XL F M ZH AR (Digital image correlat10n, DIC)
MELGpE, PRBAAREYNH T3Pk E, RERLOTEM L TR m T, FERZEEMERS 2
KK@&?%%%ﬁET%%ﬁﬁ@%%‘ﬁﬁ%Jm%ﬁ%Aﬂ%ﬁzﬁﬁﬁh@T%& %i%%i
RIBAD, RAERENEMT 10%, MABEEMT 14.5%. &6 &t 6944 b/%/iZ RZE I B L,
AETALAY K 389 R Fo i ik x/z\—%‘ﬁvﬁﬁﬁéﬁ%ﬁr TR E EAB R AR

KW 2hd; SRBEMN; I REB; BEAET

DOI : 10.3969/j.issn.1674-6457.2021.04.004

FESHES: TG146.1 XERIEEE: A XEHRS: 1674-6457(2021)04-0023-06

Two-Step High Speed Tensile Method Design of AA5182 and
Research on Its Tensile Property

ZHENG Yue, DENG Hua-kun, YANG Shuai-shuai, CUI Jun-jia, LI Guang-yao

(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University, Changsha 410082, China)

ABSTRACT: This paper aims to improve the plasticity of aluminum alloy forming and to solve the defect of die fitting in
high-speed forming. In this paper, two-step tensile experiments were carried out on a hydraulic servo high speed tensile machine
with a designed two-step high-speed tensile specimen, and the filed strain was measured by digital image correlation (DIC) sys-
tem with a high speed camera. The numerical model was used to guide the setting of tensile velocities in the experiment so as to
obtain the desired strain rates and strains after pre-stretching. The tensile properties of the specimens were compared with those
of the specimens under single high-speed tension and two steps of different strain rates and pre-strains. Conclusion could be
made that the properties of aluminum alloy under two-step high speed stretching were better than that of single stretching. And
the tensile strength increased by 10% and the fracture strain increased by 14.5%. The results showed that the designed specimen
could meet the requirements of two-step stretching. The size and tensile speed of the specimen pre-tension area would affect the
specimen pre-strain and pre-strain rate, as well as the final fracture strain.
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Fig.1 Two-step high speed tensile specimen
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Tab.1 AA5182 aluminum alloy composition %
Mg Mn Si Fe Cr Cu Al
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Fig.2 High speed tensile machine and the properties of specimens
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Tab.2 Parameters of pre-tension specimens

/ / / P /

(ms™") mm mm s
1# 2 13.8 4 105
2" 1.8 13.8 2 100
3# 1.8 13.8 0 153
4* 13.6 2 67
5" 4 13.6 2 253
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Fig.3 True stress-strain curves of pre-tension specimens
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Tab.3 Parameters of pre-tensile test of two-step 0
high-speed tensile specimens B RAs
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Fig.6 Comparison of material properties of different sizes two-step tensile specimens under different strain rates
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