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Mechanical Shell Forged at High Strain Rate
Tong Yilin
( Wenhua College Wuhan 430074 Hubei China)

Abstract: High strain rate forging tests for AZ80Ti titanium-containing mechanical shell magnesium alloy
specimens were carried out and the microstructure and mechanical properties were compared and ana—
lyzed.The results show that the content of titanium forging temperature and strain rate have important
effects on the microstructures and mechanical properties of the specimens. With the increase of titanium
content from 0.4% to 1.2% and strain rate from 50 s™' to 125 s™' the average grain size of the sample de—
creases first and then remains basically unchanged while the mechanical properties of the sample increase
first and then remain basically unchanged. With the forging temperature increasing from 300 °C to 340 C
the average grain size of the sample decreases first and then increases and the mechanical properties in—
crease first and then decrease.Compared with the sample with 0.4% titanium content the tensile strength
and yield strength of the specimens with 0.8% titanium increase by 31 MPa and 29 MPa respectively.
Compared with the sample with forging temperature of 300 °C the tensile strength and yield strength of
the specimens forged at 320 °C increase by 38 MPa and 39 MPa respectively.Compared with the sample
with strain rate of 50 s™' the tensile strength and yield strength of the specimens respectively increase by
19 MPa and 21 MPa at 100 s™' of strain rate.
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Table 1 Chemical compositions of AZ80Ti magnesium alloys %
Al Zn Ti Mn Fe Si Mg
AZ80-0.4Ti 7.5~8.5 0.4~0.8 0.3~~0.5 0.2~0.4 <0.01 <0.01
AZ80-0.8Ti 7.5~8.5 0.4~0.8 0.7~~0.9 0.2~0.4 <0.01 <0.01
AZ80-1.2Ti 7.5~8.5 0.4~0.8 1.1~~1.3 0.2~0.4 <0.01 <0.01
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Schematic diagram of single forging
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Table 2 Process parameters for high strain rate @10
forging of specimens
mmX45 mm WDW -E200
% < s 0.5 mm/min,
1# 0.4 320 100
2 0.8 320 100 Quanta200
3# 1.2 320 100 o
4 0.8 300 100
5* 0.8 340 100 2
6" 0.8 320 50
7* 0.8 320 125 2.1
2 AZ80Ti
1.2
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Fig.2 Statistical results of average grain size for specimens at different parameters
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Fig.3  Microstructure of specimens at different forging temperatures
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Fig.4  Test results of mechanical properties of specimens at different parameters
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Fig.5 SEM of tensile fracture of specimens prepared at different forging temperatures

(c)340 CHEit

2) 300 °C 340 C
AZ80Ti ;
320 °C : 300 °C
: 38.39 MPa.

1) 0.4% 1.2% 3) 50 57! 125 57!
: 0.8% : : 100 s™

0.4% 0.8% : 50 7" 100 ™

31 MPa. 29 MPa 19 MPa. 21
9.8% 8.6% . MPa 9.3% 8.6% .

Cheng Gong.Effect of Zn-Mg-Ti master alloy on microstructure and properties of pure magnesium D .Chongqing: Chongqing Uni—
versity 2017.

( Zn-Mg-Ti D . : 2017.)

Liu Yingying Chen Ziyong Jintou Male et al.Current status and prospects of high temperature titanium alloys at 600 C J .Ma—
terials Report 2018( 11) : 1863-1869 1883.

( .600 C J. 2018 (11):1863-1869 1883.)

Wang Wei. Preparation and corrosion protection properties of AZ31B magnesium alloy composite coating D . Chongqing :
Chongqing University of Technology 2016.

( .AZ31B D . : 2016.)

Wang Xiaoming Zou Lihua Luo Yumei et al.Effects of Ca and Ti on microstructure and properties of Mg-12A1-2Sr-0.3Mn mag—
nesium alloy J .Mechanical Engineering Materials 2016( 2) : 71-75.

( . Mg-12A12S8r-0.3Mn J. 2016( 2) :
71-175.)

Qin Qian.Transient liquid phase bonding of Mg Ti dissimilar materials D .Xi’ an: Xi” an University of Science and Technology 2015.
( .= D . : 2015.)

( 8 )



.78 - 2019 40

( .TA1 ] 2017 47(2) :31-35.)

11 Heidarbeigy M Karimzadeh F Saatchi A.Corrosion and galvanic coupling of heat treated Ti-6A1-4V alloy weldment ] .Materi—
als Letters 2008 62(4) : 1575-1578.

12 Karimzadeh F Heidarbeigy M Saatchi A.Effect of heat treatment on corrosion behavior of Ti-6A14V alloy weldments J .Jour—
nal of Materials Processing Technology 2008 206( 9) : 388—394.

13 Wang G Q Zhao Z B Yu B B.Effect of base material on microstructure and texture evolution of a Ti-6A1-4V electron beam wel-
ded joint J .Acta Metall.Sin.( Engl.Lett.) 2017 30( 5) : 499-504.

14 Zhao Yongqing Chen Yongnan Zhang Xuemin et al.Phase transformation and heat treatment of titanium alloy M .Changsha:
Central South University Press 2012.

( . M . : 2012.)

15  Deng Yunhua Guan Qiao Shi Yining et al.Study on microstructure and its evolution of electron beam welded TC4 joint J .
Aeronautical Manufacturing Technology 2015( 17) : 131-135.

( .TC4 ] 2015( 17) : 131-135.)

16  Cao Chunan Zhang Jianqing.Introduction to electrochemical impedance spectroscopy M .Beijing: Science Press 2002.

( . M . : 2002.)

17 Sato N.Basics of corrosion chemistry M .Wiley-VCH Verlag Gmb H & Co.KGa A 2011.

18  Liu Yan Tang Shawei Liu Guangyi et al.Effect of residual stress relaxation by means of local rapid induction heating on stress
corrosion cracking behavior and electrochemical characterization of welded Ti-6A1-4V alloy under slow strain rate test J .Met
Mater Int 2017 23(3) :488-498.

19 He Bowen Ran Xianzhe Tian Xiangjun et al.Study on corrosion resistance of TC11 titanium alloy by laser additive manufactur—
ing J .Chinese Journal of Lasers 2016 43(4) :81-87.

( . TC11 J. 2016 43(4) :81-87.)

20 Fleck C Eifler D.Corrosion fatigue and corrosion fatigue behaviour of metal implant materials especially titanium alloys J .In—
ternational Journal of Fatigue 2010 32( 6) : 929-935.

21 Jiang Yinglv Wu Yinshun.Electrochemical reaction mechanism of titanium alloy in neutrol water and 3% NaCl solution explored
by polarization curves J .Journal of University of Science and Technology Beijing 2004 26( 4) : 395-399.

( . J . 2004 26
(4):395-399.)
22 Pourbaix M Stachle R W.Lectures on electrochemical corrosion M .New York: Plenum Press 1973.
70 )
6  Wu Jiagi.Study on microstructure and properties of explosive welding interface of magnesium/titanium dissimilar metals D .
Taiyuan: Taiyuan University of Technology 2015.
( . D . : 2015.)
7  Ning Ruidong.Study on diffusion brazing and TIG brazing of magnesium titanium dissimilar materials D .Xi’an: Xi“an University
of Science and Technology 2016.
( .o TIG D . : 2016.)

8  Wang Xiaofeng Yan Xiaojun.Extrusion process optimization of titanilum-containing magnesium alloy sheets for CNC machine tools

J .Iron Steel Vanadium Titanium 2016 37( 6) : 66—71.
( . J. 2016 37(6) :66-71.)
9  Wu Yuanzhi Yan Hongge Liu Xianlan et al.Investigation ofthe high-strain—rate forging of ZK60 magnesium alloy J .Journal of

Harbin Engineering University 2017 38( 3) : 478—-483.
( ZK60 J . 2017 38(3) : 478-483.)



