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Microstructure and Properties of TC4 Alloy Prepared by Electron Beam Selective

Melting after Heat Treatment

Li Honggquan', Sun Baofu', Xu Bohan?, Mo Lilin®
(1.College of Mechanical and Control Engineering ,Guilin University of Technology;
2.Foshan Taoyuan Advanced Manufacturing Research Institute; 3.Guilin Shida Technology Co., Ltd.)
Abstract: The TC4 alloy samples were prepared by using Arcam A2X vacuum 3D printer and electron beam selec-
tive melting technology, and different heat treatment processes including stress reliel annealing, recrystallization
annealing, solution and aging, were conducted on EBSM molded parts, and the effects of different heat treatment
processes on molding properties and microstructure were observed. The results reveal that after different heat
treatment processes, the mechanical properties of EBSM printed specimens are improved obviously, among which
recrystallization annealing treatment can improve the tensile strength greatly, and aging treatment can improve
the plasticity greatly. The fracture morphology of specimens by different heat treatment processes presents ductile
{racture.
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Tab.1 Chemical composition of Ti-6Al-4V ELI alloy powder %
wp
Al \% C Fe (0] N H Ti
6 4 1.2 0.014 0.03 0.06 0.01 A

TC4 ELT & 43 AR B 550 SBORL 73 Ai B DL 1

eeiiiniiil

[0, [42, [46, [55, [64, [74, [78,
42) 46) 55 64) 74 78) 106]

Bk R S/ pm

(b) Bk ¥ 5 H
H1 TCAELI&2WAWURAFLESH B
Morphology and particle distribution of TC4 ELI
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Fig.2 Arcam A2X type additive manufacturing equipment
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Tab.2 Main parameters of A2X electron beam selective
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melting equipment
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Fig.3 Round bar specimen for tonsile test
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Tab.3 Heat treatment process for EBSM forming TC4
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Fig.4 Metallographic structure of primary specimen

MR A0 T3l R 9 P e A5 R v I R A
AL BI5GB AR S A ROIR o AN B AR RLATT H
LA B EA TR

Kl 5 O EBSM ffil & TC4 Wik 22 0d 2500 138 K 4k
MR a4 T S 20d iR oAb B 4 4
ML HBIAE B AL o B AR B o+ PIAR L SO
L HA WA ) 57 P, Zad BOAs R K A4 B S /Y
e AR L S A AT IR B . R 2R AR B
IR R BLRALZUIRZS . 8 600 C R IR KAk B s
M URE R AE B L P 8 S S 1 QA o AR 43 M 4TS
REMRKEPRAL. PG &R BR AR T g AL
T EE R 22 W) 25 5 T8 UAE S 2 213X R 2 2L 9B M Ao
{EL BT 52 47 J3E R0 il 722 i 88 5 2

50 um 20 um
(a) A& (b &H#
BS5 XxEABKAEBESENEAER
Fig.5 Microstructure of the alloy after stress relief annealing
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Fig.6 Microstructure of the alloy after recrystallization

annealing treatment
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Fig.7 Microstructure of the alloy after solution treatment
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Fig.8 Microstructure of the alloy after aging treatment
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Fig.9 Fracture morphologies of the alloy before heat treatment
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Tab.4 Mechanical properties of the alloy under different heat

treatment processes
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Fig.10  Fracture morphologies of the alloy after stress relief annealing
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Fig.11 Fracture morhologies of the alloy after recrystallization annealing treatment

BRARETE .

o 204k H Y EBSM AR HL 5 937 4 1B 11 B 3 DL ]
12, MNP 12a A7 UL 2 0L 11 AR JE 2 A fr A2 98, R
A SR I VE T ORI RT3 R I A W
HhC DX AT DAY M A 2 [0 (B XA 25 4 X 7 W H AR L

T BEAT /N TALBRBE LR R BRI AR » 1 B i 25 Ak ek
W HUE I R RARTE TR . A 12b AT 12¢ "]
VAR B T X AFAEVF 2 AR R A— 18 8
TR . Bes RO D JEAR K TREE B B LA
R VR G AH R B R

(a) BB v

(b) f&4&m

(o) AR

A 12 BF A e A2 X AR 6 B 1 5%

Fig.13 Fracture morhologies of the alloy after aging treatment
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Fig.13 Fracture morhology of the alloy after solution treatment
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