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Table2 Elastic propertiesof a-Ti and g-Ti alloys

Model for a-Ti alloy
Elastic

Model for f-Ti alloy

Experiment Experiment
property ) B Current i B Current
Reuss Voigt  Kroner Reuss Voigt  Kroner

model model
K /GPa 103.44 103.50 103.45 103.47 108" 118.00 118.00 118.00 118.00 116.78%
G /GPa 41.72 4335  42.53 42.57 4509 22.60 37.80  31.29 30.20 33.6°"
E /GPa 11032 114.12  112.22 112.31 1108 63.74 102.46  86.26 83.49 92.08%"
v 0.322 0316 0319 0.319 0.320% 0.410 0355  0.378 0.382 0.3688"
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Fig.1 Equivalent elastic stiffness of dual-phase titanium alloy
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Fig.2 Equivalent elastic properties of dual-phase titanium alloy:
(a) equivalent bulk modulus K and equivalent shear
modulus G ; (b) equivalent elastic modulus £ and

equivalent Poisson’s ratio v
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Table3 Elastic properties of different titanium alloys
Ti-based alloy Single crystal constant/GPa Equivalent elastic modulus, E/GPa
Ci Ci Cus Experiment Current model
Ti-1781 174 116 41 98.6 98.4
Ti-1752 167 115 44 98.4 98.1
Ti-LCBPY 138 102.2 425 83.8 82.9
Til17/Ti555304 100 70 36 69.4 68.8
Pure g-Ti¢ 134 110 36 66.6 65.3
Pure S-Ti™*} 134 110 55 92.0 83.5
Pure B-Ti™ 99 85 33.6 52.8 51.0
Pure g-Ti"" 97.7 82.7 37.5 57.5 55.7
Ti-624287 135 113 54.9 83.7 81.1
Ti-10235% 140 128 50 67.2 64.0
Constituent content/vol% Equivalent elastic property
o+p alloy Experiment Current model
a B E /GPa v E/GPa v

52 48 113 0.335 97.8 0.352

Ti-10V-4.5Fe-1.5A1% 26 74 100 0.350 90.4 0.367

9 91 87.5 0.360 85.8 0.377

‘ 4 93.3 6.6 115.7 0.321 110.2 0.324

Ti-6A1-4V™ 74 26 111.5 0.326 104.3 0.337
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Multiscale Simulation of Elastic Properties of Titanium Alloy

Chen Weil, Niu Linal"z, Xue Tingl, Zhang Sufangl, Chai Minl, He Juanl, Jia Junhui®
(1. School of Life Science, Shanxi Normal University, Taiyuan 030031, China)
(2. Key Laboratory of Magnetic Molecules and Magnetic Information Material, Ministry of Education, College of Chemistry and Material
Science, Shanxi Normal University, Taiyuan 030031, China)

Abstract: The elastic properties of titanium alloys are affected by their composition and structure. Based on the constitutive model of
multiscale elastic response, taking a+/ titanium alloy as an example, the equivalent elastic response of a+f titanium alloy under load was
theoretically predicted and the equivalent elastic properties of titanium alloys with different phase contents were calculated, such as
equivalent elastic modulus E, equivalent bulk modulus K, equivalent shear modulus G and equivalent Poisson’s ratio v . The
mechanism of the effect of phase content on the equivalent elastic properties of titanium alloys was also revealed. The comparison between
different micromechanical models and experimental measurements shows that the E of titanium alloy is affected by a phase, which
approximately decreases from 111.1 GPa to 87.5 GPa and K, G, and v are affected by S phase. K approximately increases from
104.1 GPato 117.2 GPa, K approximately decreases from 42.0 GPa to 31.8 GPa, and v approximately increases from 0.322 to 0.376.
The accuracy of the model is confirmed by the consistence with experimental measurements.
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