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Fig.1 Droplet principle diagram
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Tab.1 The high temperature thermal physical

property parameters of titanium alloy

Pigdes =% I/
g/ °C
(W-m™' - K')(J-kg-K") (kg-m™)
20 6.8 611
100 7.4 624
200 8.7 653
300 9.8 674
400 10.3 691
500 11.8 703 4 440
600 12.4 708
800 14.4 727
1 000 15.8 751
1 400 24.3 783
1 600 22.2 898
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Tab.2 The high temperature mechanics performance

parameters of titanium alloy

R/ s/ JE MR Sy A AR

C GPa R MPa GPa EX 14
0 112 0.34 887 44
200 104 0.34 668 41
400 92 0.37 508 36
600 76 0.39 212 32 9.4E -6
800 56 0.41 89 28
1000 32 0.42 38 24
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Fig.2 3D geometric model
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Fig.3 Structural analysis applying constraints
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Fig.4 Temperature contour chart
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Fig.5 Geometrical deformation nephogram

(20 times) deformation effect is magnified
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Fig.6 Horizontal stress distribution deprogram
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Fig.7 Cloud droplets regional horizontal stress istribution
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Finite Element Analysis of Titanium Alloy Droplet Deposition Forming

LI Su-li, WEI Zheng-ying, LU Bing-heng

(State Key Laboratory for Manufacturing Systems Engineering of Xi'an Jiao Tong University, Xi'an 710049, China)

Abstract; In order to study the cooling process the temperature field calculation and analysis area first, and
then temperature field results data in the form of temperature load in structure analysis. Utilizing the general fi-
nite element analysis software ANSYS thermal stress forming process of TC4 titanium alloy droplets deposition
changes are simulated. Based on the parametric design language APDL of ANSYS finite element analysis mod-
el, adopt the way of indirect coupling simulation of the thermal stress, the research on multi — layer droplet in-
ternal residual stress distribution after cooling to room temperature, and a new layer when the droplet drips and
original cooling region has been completely between the residual stress distribution. The result shows that the
finished temperature diffusion degree of molten droplets is small in the equivalent temperature from different
time ; After a period of time after cooling, heat from the droplet area to have the cooling area, temperature fur-
ther proliferation ; The last is close to room temperature. From the vertical and horizontal analysis of stress and
strain, It can be seen the subsequent droplet drip area middle sag down, contraction deformation emerge. Be-
tween different layers in horizontal direction, the temperature difference is small. The stress distribution is
more uniform at the late overall cooling.

Key words: titanium alloy; deposit forming; finite element analysis; thermal stress



