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Effect of Strain Rate on Mechanical Performance of 2219 Aluminum Alloy
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Abstract
alloy, through the uniaxial tensile test in 6 different strain rates in 0. 05.0. 10.,0. 15.0.20.0. 30.0. 40 mm-s™, the

In order to study the relationship between strain rate and mechanical performance of 2219 aluminum

stress—strain curve of 2219 aluminum alloy was obtained under different strain rates. In order to accord with the
actual production situation, selected 4 larger strain rate in 0. 075.0.30,0.40.0.55 mm-+s™', changed the material
state, conducted the uniaxial tensile test and metallographic analysis, the variation trend of mechanical performance
of 2219 aluminum alloy was tested and verified under different strain rates. The results show that mechanical
performance of 2219 aluminum alloy is insensitive in yield strength and tensile strength. As the strain rate goes up,
percentage elongation has an upward trend. According to the actual situation of processing equipment, a higher
deformation rate (recommended not to exceed 0. 4 mm-s™') is chose to improve processing efficiency.

Key words Strain rate, 2219 aluminum alloy, Yield strength, Tensile strength , Percentage elongation after fracture
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Tab.1 Chemical component of 2219 aluminum alloy
90%

Cu Mn  Si Zr Fe Mg Zn \Y Ti Al

5.8~6.80.2~0.4<0.20.1~0.25<0.3<0.020.100.05~0.15 0.02~0.1 Balance
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Tab.2 Mechanical performance of 2219 aluminum alloy
tensile test specimen with extensometers under different

strain rates

B2 i‘ﬂﬁﬁﬁﬁf’\/ JERsE B %ﬁ{ﬁﬂ1$
(mm-s™)  JE/MPa  JEE/MPa /%
Sample 0.05 -1 140 339 22.4
Sample 0.05-2 0.05 136 341 20.5
Sample 0.05-3 138 337 20.3
FHMHE 138 339 21
Sample 0.1-1 139 329 23.4
Sample 0.1-2 0.1 141 333 243
Sample 0.1-3 138 333 21.9
FEE 139 332 232
Sample 0.15-1 141 328 22.2
Sample 0.15-2 0.15 138 331 22.8
Sample 0.15-3 138 328 22.0
FEE 139 329 223
Sample 0.2-1 136 320 25.0
Sample 0.2-2 0.2 136 327 23.1
Sample 0.2-3 138 328 23.5
FHE 136 325 238
Sample 0.3-1 135 324 25.3
Sample 0.3-2 0.3 139 324 21.5
Sample 0.3-3 140 325 239
FEE 138 324 23.5
Sample 0.4-1 138 323 24.4
Sample 0.4-2 0.4 136 323 239
Sample 0.4-3 139 321 23.1
FEE 138 322 23.8
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Fig. 4 Comparison of mechanical performance of 2219

aluminum alloy under different strain rates
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Fig. 5 The stress—strain curve of 2219 aluminum alloy at different strain rates with no extensometers
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Tab.3 Mechanical performance of 2219 aluminum alloy
tensile test specimen under different strain rates

iﬁgf’ WREAEMPa bEEAre gﬁ@
0.075 375 448 14.3
0.3 332 433 14
0.4 328 428 13.3
0.55 313 428 15
3 Zhig

22190 A BRI BRI 25T YU om B
L IR o R HE BT R B, W s S R L B B T
B, J s MR AR A Y e — e /N L N e 3l , W]
AR AR 2219 i G S A PERERE A BN . AEAE Y
WAL R AES T (GEE 0. 55 mm-s™) , 23 58
FEARAF I AL 7E 221948 & b BUB S # b, Al e
T 02 77 i ) S PR RE ORI RT3 T, AR 0 T &5 55
SEBRE AL, e R AR TE AR (LU B 0. 40
mm-s™), DU R I A3

&% ik

(L] BREk, XSRS T, i, 55 . ARJE S X 5182 65
G BUETERERE L) ]. A S T AR, 2017,45(6) : 28~
32,49.

CHEN L, DENG S W, WANG Y G, et al. Effect of strain rate
and temperature on the formability of 5182 aluminum alloy [J].
Light Alloy Fabrication Technology,2017,45(6) :28-32,49.

(2] SRAE, VR, XI5 S, 45 . NAR AR AT SRARE Al-Cu
B4 BT H R e R B Fe s () ], BAKE B, 2010,25(2)
15-18.

ZHANG Z 7, XUXC, LIUZY, etal. Effect of strain rate on
redissolution rate of precipitated phase at low temperature in severely
plastically deformed Al-Cu alloy[J]. Heat Treatment. 2010, 25(2):
15-18.

(3] BRA:, 7B, FVE R . OB EEEXT 7050 B3 G 4 4B )
SFPERERBT LS. SRHAGEE, 2022,47(6):103-107.

ZHAO TS, FANG Y, SUN Y B. Effect of forming speed on
mechanical properties and fracture morphology of 7050 aluminum
alloy forgings [J]. Heat Treatment of Metals, 2022, 47 (6) :
103-107.

(4] FIBUE, LTI . HrAhEA0s 2440 5 G R PERER)
ML), BN, 2012,41(14) :72-73.

WANG S H, AN X J. Effect of tensile rate on tensile properties
of 2A40 alloy [J]. Hot Working Technology , 2012,41(14) :72-73.

(5] 5kA4, E 5] EHE, 55 6016 A 2 BB R AR TOHT
JELT). KA TR0, 2014,35(2) :206-211.

ZHANG D D, WANG Y, REN X, et al. A new method
analyzing 6016 aluminum alloy changing strain field[J ]. Journal of
Changchun University of Technology, 2014,35(2) :206-211.

(6] PRSI, Bedidg , 25 . NS A 3003 FR 4 46
PRIL A A A BUR R [T ], APRAAE B4R, 2012, 33

— 102 —

(10):26-31.

CHEN G Q, FU G S, CHEN C Z, et al. Effects of strain rate
on dynamic recrystallization microstructure of 3003 aluminum alloy
in process of hot deformation [J]. Transactions of Materials and
Heat Treatment, 2012,33(10):26-31.

[7] LIUL, WU Y X, GONG H, et al. Modified kinetic model
for describing continuous dynamic recrystallization behavior of Al
2219 alloy during hot deformation process [J] . Journal of Alloys
and Compounds, 2020,817: 153301.

[8] L1Z X, ZHAN M, FAN X G, et al. Constitutive model
over wide temperature range and considering negative—to—positive
strain rate sensitivity for as—quenched AA2219 sheet [J]. Journal
of Materials Engineering and Performance, 2019,28( 1) : 404-413.

[9] OLASUMBOYE A, OWOLABI G, ODESHI A, et al.
Dynamic response and microstructure evolution of AA2219-T4 and
AA2219-T6 aluminum alloys [J]. Journal of Dynamic Behavior of
Materials, 2018,4(1-2): 162-178.

[10] i, B, 2R 5 NI LIRS T 0% 808
X$2219 SEBHUERBRAGENALT . JIE TR0, 2017,24 (1)
125—132.

JIN C,HUANG L,LIJ J, et al. Influence of forming rate on
forming limit of 2219 aluminum alloy under different heat treatment
conditions[J]. Journal of Plasticity Engineering, 2017, 24(1) :
125-132.

[I1]ANLH, CAIY, LIUW, et al. Effect of pre—deformation
on microstructure and mechanical properties of 2219 aluminum alloy
sheet by thermomechanical treatment [J] . Transactions of
Nonferrous Metals Society of China, 2012,22(82) :370-375.

121 ARAS, 230K Wity . RESRIE AR 221987 & 42
A MAT R FUR TR R, 2021,45(8):37-44.

Z0U J, PENG W F, CHEN Z Y. Dynamic recrystallization
behavior of 2219 aluminum alloy for large—scale rings[J]. Materials
for Mechanical Engineering, 2021 ,45(8):37-44.

[13] HEH L, YIY P, CUI J D, et al. Hot deformation
characteristics and processing parameter optimization of 2219 Al
alloy using constitutive equation and processing [J]. Vacuum:
Technology Applications & lon Physics, 2017,160:293-302.

[14] S S NARAYANA MURTY, A SARKAR, P RAMESH
NARAYANAN, et al. Development of processing maps and
constitutive relationship for thermomechanical processing of
aluminum alloy AA2219[J]. Journal of Materials Engineering and
Performance, 2017, 26 (5):2190-2203.

[15] RKAR, 40T Ak, IRIREEXT 2219 575 44
U PEReR e T ). AU T. T 2. 2017, 46 (19) :19-23.

WUCJ, YIY P, HE H L. Effects of deformation temperature
on microstructure and mechanical properties of 2219 aluminum alloy
[J]. Hot Working Technology, 2017, 46 (19):19-23.

[16] sk#E, Z2J652 B H . 221940 B 4 8h S 12 ERE I
HAMERLT]. MRETAE,2017,45(10) :47-51.

ZHANG Z Q, JIANG Z L, WEI Q Y. Dynamic mechanical
properties and constiutive equations of 2219 aluninum alloy[J].

Journal of Materials Engineering,2017,45(10) :47-51.

FHIMEIT.Z  hitp://www.yhelgy.com 20244 5553



