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Fig.1 Schematic diagram of triaxial forging process of TC18 titanium

alloy bar (a) and physical drawing (b)
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Table1 Basic parameters of TC18

Coefficient of

Deformation

. Elastic Thermal e L
Densn%// Poisson’s ratio  Emissivity modulus/ therm_al conductivity/ Specm(i hef’ft/ Burgers}l activation Stress index
g€m expansion/ 1 .~1 J4{kg-C) vector/m energy/
MPa m? s’ W -C kJ mol™
4.62 0.33 0.60 7450 2.2X10° 19.75 4.03 2.95%1077 296.10 3.46
*2 HEENEARSH

Table 2 Basic parameters in simulation

Billet temperature/C Die temperature/C

Friction coefficient

, Heat transfer coefficient/

Die movement speed/mm s W m?2 Ct

900 300

0.3

10 5
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Temperature ('C) Stress-Effective (MPa)  Strain-Effective (mm/mm)
943 549 2.88

a I b I c I

339| 0.000 I 0.000 I

K2 900°C, 10 mm/s, =[al#/E 40%FE MBI . By
N e

Fig.2 Temperature (a), stress (b) and strain (c) distribution nephogram
of cross section of sample by triaxial forging 40% at 900 C

and 10 mm/s
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Fig.3 Temperature (a), stress (b) and strain (c) distribution nephogram
of longitudinal section of sample by triaxial forging 40% at
900 C and 10 mm/s
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Table 3 Fitting Voce hardening parameters of TC18 titanium

alloy deformed at different temperatures

Deformation

Temperature/K  Phase
mode

n n 6 6

{110}<111> 50 10 100 1

1123 B
{112}<111> 50 10 100 1
Basal 100 25 100 2
{0001}<1120 >
Prismatic 100 25 128 3
{10103}<1120>
1123 a
Pyramidal 120 10 100 4
{1011}<1120>
Pyramidal<c+a> 120 10 120 4
{11223<1123>
{110}<111> 25 12 100 1
1173 B

{112}<111> 38 12 100 1
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Fig.4 Measured texture of samples of center (a, b) and edge (c, d) after triaxial forging: (a, ¢) Z-direction IPF diagrams of orientation imaging;

(b, d) »=0< 45=0ODF section
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Fig.10 Simulation results of g phase deformation texture of samples
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Fig.11 Geometric diagram of different triaxial forging process
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Simulation of Texture Formation in Hot Forged TC18 Titanium Bars

Chen Liquan®, Yang Ping®, Li Zhishang®, Gu Xinfu®, Yan Mengqi?, Sha Aixue?
(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)
(2. Beijing Institute of Aeronautical Materials, AVIC, Beijing 100095, China)

Abstract: Triaxial forging textures and their non-uniformity under different conditions were simulated to explain the formation of forging texture
in forged TC18 titanium alloy bars. Firstly, finite element method was used to simulate the non-uniform distributions of temperature, effective
stress and effective strain in forged bars. Then the textures in S-phase with bcc structure were simulated using visco-plastic self-consistent model
(VPSC) under different initial conditions. Results show that during triaxial forging the textures in center region changes more apparently than
those in edge region. The compressive cube texture {100}<001> and brass type texture {110}<112> generally develop in center region, whereas
weak compressive {100} and {111} texture are evolved. Initial texture plays an important role. By random initial texture, the third step
compression often determines the final texture. By weak initial texture the final texture is also weak. In contrast, when strong initial texture exists,
triaxial forging can not change its influence with characteristic feature of its initial state. Finally the influences of different combinations of strain
amounts in three directions are simulated and special condition for large difference in textures is determined. The texture changes along axial and
radical directions are also simulated.
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