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Fig.2 Schematic diagram of laser additive manufacturing

forming equipment system
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Fig.3 Plot of material physical parameters with temperature
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Fig.4 Geometric model and grid meshing
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the LMD process
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[ Fp A B o ARSI, DR, A e g 1 2 S S5 2 A A
Ak
P 7 (a) AOGH E RS A UURZ T B BRSO
] (i BE 7 ) b (P2 TR0 B2, B DURRUZ B0 I, B b
FEDTRRT ) b A 0 B 8 50/ , Pl 5 1219 1506°C/mm
R 255 5 20 644°C/mm, 18] 7(b) LS DU Z Fl A
Ab Ry 0 R 2 L A P 2 ] P (4 0 (R AR A 5
J2A 0 T 208 DA DA T o4 2 - 1k X i) - S D
H T RT A, B DURRZ SR G 0, 45 208 20 B N A1
157 1209 1180°C/s [ 22575 5 |2 1 708°C /s, ML S A
A=
dr

O=-kdy (3)

A, O Ay B S A] P 3 A B — AR A B 5 kR B
FHG ARG 2 R e i SO
KRS, RS TR R Fe o A R R 2R
2B JZ A A AR ] D) Bt U2 B 1A E) 5, R
JEE PO B4 I TR VR 100% . 50% < 33% i1 25% , 336 378 A T4
DAL TR IR A 380 s (DL &85 SRR YR M 8.24% ., 1.48% . 7.65% Al
4.41%) , RGBS 1] AR XA B B B AL, X S B%
SRR A, v H Rt 2 BRAIR

3 MREXHICBLINIR TIC/TIBAUV ES

HBRRE I

3.1 LB TIC/TIBAI4V S S MR EMB RS
8] 8 g O AL TR TIC/Ti6AI4V &4 M BHRRE Y 2

WL R . TIC/TI6AIAV G MR RIZS ST, TR

B B AR F OB AR LR o FLIR AT e

1600

1400 |

© 1200

PS4 AR /(°C./mm)
g

800 |
600 F
0 1 2 3 4 5
DURZ %L
(a) PRI EE B L
1300
1200
= 1100
a 1000
e
)
= 900
800 f
700 f
6000 1 2 3 4 5
TURZ %L
(b) R

K7 DOBUZAS)Z 1Y RAL AR Rk

Fig.7 Temperature characteristics of nodes on each layer
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Fig.12  Schematic diagrams of microstructure formation of TiC/Ti6Al4V
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Influence of Heat Accumulation on the Microstructure and Performance of
TiC/Ti6Al4V Composite by Laser Melting Deposition

Wang Jiandong', Fan Mushi', Zeng Yuzhou', Li Liqun?
1. Harbin Engineering University, Harbin 150001, China

2. Harbin Institute of Technology, Harbin 1560001, China

Abstract: Titanium matrix composites are widely used in the field of aviation. It is important to study the
microstructure and properties of aviation materials. In this paper, TiC/Ti6AI4V titanium matrix composites were
prepared by laser melting deposition (LMD). The effect of heat accumulation caused by the increase of deposited
layers on the microstructure and microhardness of the composites was investigated by finite element numerical
simulation. The effects of heat accumulation on the morphology and microstructure of multilayer samples were
analyzed by simulating the temperature field during LMD. The results show that the initial deposited layer has a high
cooling rate, resulting in insufficient flow of the molten pool and small formation width of the deposit. With the increase
of the number of deposited layers, the heat accumulation effect inside the deposited layers increases, the melting pool
temperature of the new deposited layer increases, and the ability of trapping powder increases. Therefore, the width
of the deposited layer increases. The resulting shape is thin at the bottom and wide at the top. In addition, the
increase in the number of deposited layers leads to an increase in the peak temperature and a decrease in the cooling
rate of the molten pool. This promotes the dissolution of TiC powder particles, resulting in an increase in the in-situ
TiC content and the hardness of the composite.
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