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Table 1 Chemical composition of TC18 titanium alloy
wire (w/%)
Al V Mo Fe Cr C N O H Ti
5.08 498 4.98 1.00 0.99 0.019 0.096 0.066 0.0035 Bal.

*2 BTFRELEKEIZ
Table 2 Electron beam rapid manufacturing process

Beam accelerating

Focused current/

Beam current/ Wire feed rate/ Deposit velocity/

Parameters

voltage/kV mA mA ms™* ms™*
Single wire 60 820 30 15 5
Double wire 60 820 120 35 15

isHER: 2016-03-15
HEWHE: EXRWHHHHE (51318030203)
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Fig.1 Macrostructures of the EBRM TC18 alloy: (a) single

wire and (b) double wire
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Fig.2 Microstructures of the EBRM TC18 alloy: (a, c) single wire and (b, d) double wire
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Fig.3 Tensile strength of the EBRM TC18 alloys
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Fig.4 Plasticity of the EBRM TC18 alloys
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Fig.5 Fracture macrostructures of the EBRM TC18 alloys: (a) single wire with elongation 8.5%, (b) single wire with

elongation 5.5%, (c) double wire with elongation 8.0%, and (d) double wire with elongation 1.0%

T L0160 T M 37 P B % I L.
3 ¥ g

S o S A K R L SR 2 BT £ TR
A YN SN N S A SIS AT
G T T EHKC AR BAL . LR 5 0,
SRR IR X T B LR A AR, T i 98
VERIBEE B R O KT SR T e, 9 DA 5
(KL S SRR 1 I e s 5 T 20 A 2 A
Z—, HENL T LW TR BEERE —. B
FEY, RIBBEE SVE o HEBNERRK,
TRCARIE e, 4 B T TR U R S5 402 o M B
VIR, KRR RER ML, BHEERAN, 17 o
FIEEAS B AR ST TR AT s B e e A8 T 2 £
WO, X LR EA R KR, WL o MR K
FADHMLEHE T, W1 o MIRRZ, P39 [ R
S K R R F R R . [, Rk
T I 722 A T AR TR, AT 375 B 2 e
HT RS L RS, W22 RO B A 1 o M
SERL, BA RSN LRIV, Fi RS
020 22 TR OB 1 T L RV X — BB R, 4
LEMALLL, 5N S OIS AT, B
LI 85 43 A1 1 5 1) o AR FE R R oSS X, 15
b AIHE R DR AR T AL, SRR MRS, B4,
T A, AR A B e, R
AT LRI, B A F X 22 R P AL 2 R R A o M
BT T, B R S EON L I 3 B Rtk
BT R RN EERE. WERAS NS RE
H, BT g KR R, SEEMIRKLE R
N BRI R, HOREBLE SR, R A TR A
) R R L T S B B, BRI —
BB . E I 2 FTA, XLL O R R 3 4
R PRIV AE 2, TR T Ak T il 2 T 2 PTG Ao 9B 2 43
Y 2 R 7 R () R R 2 —

4 2 P

1) LT R 2 B b 3 ROV S, AL SR
FHAI B RER s KUL% FRF A 20 22 A B R LK
AR,

2) FRIVJE GG A PRI o M. B A

LT a My B BORA L T RRYIE o AHE &
Z T WL RIEAY, H A BN T R A .

3) BRJE & i A RE B AR MR BT AL R
FEAE S8 1 e R s P 280 v - X 22 RORA: 1T o s A T
W22 S TEAT o

SE 3k

[1] Huang Z T, Suo H B, Gong S L et al. Materials Technology:
Advanced Performance Materials[J], 2016, 31(2): 115

[2] Suo H B, Chen Z Y, Liu J R et al. Rare Metal Materials and
Engineering[J], 2014, 43(4): 780

[3] Stecker S, Lachenberg K W, Wang H et al. Society of

References

Manufacturing Engineers Technical Conference Session[J],
2006(2): 35
[4] Gong Shuili(FL7KF1), Suo Hongbo(8H £1. %), Li Huaixue(ZE R
). Aeronautical Manufacturing Technology (i % il it ¥ &)
[J], 2013, 20: 66
[5] Yang Guang(# Jt), Gong Shuili(J17K F), Suo Hongbo(%i 4
#%). Aeronautical Manufacturing Technology (i 4 il it 4% K)
[J], 2012, 19: 71
[6] Chen Zheyuan([%: ¥ J&), Suo Hongbo(B14L %), Li Jinwei(Z= ¥
%). Aerospace Manufacturing Technology (Jiii 25 il i& 5 AR)[9],
2010, 17: 36
[7] Suo Hongbo(## £1. ). Microstructure and Mechanical Proper-
ties of Ti6Al4V Produced by Electron Beam Rapid Manu-
facturing(FE 7 IR PUE B TC4 £h& & B 2 K I MR
B 9T )[D]. Wuhan: Huazhong University of Science &
Technology, 2014: 2
[8] Liu Bin(x #%), Fang Yanli(J7 #ifiij), Li An(Z= %) et al. Rare
Metal Materials and Engineering(# A 48+ ¥l 5 THE)[J],
2009, 38(6): 1005
[9] Yang Chuan(# JIl), Gao Guoging(7 [E JX), Cui Guodong(4
& #:). Basic Knowledge of Failure Analysis for Metal Parts
(&R Z 34 < 205 B Zf)[M]. Beijing: National Defense
Industry Press, 2014: 30
[10] Wang Jinyou(E 4 /), Ge Zhiming(%j ), Zhou Yanbang
(JH E F). Titanium Alloys for Aviation(i %5 F £k & 42)[M].
Shanghai: Shanghai Scientific & Technical Publishers, 1985:
206



< 764 + WA SRR T 5 46 45

Microstructure and Tensile Properties of TC18 Alloys
by Electron Beam Rapid Manufacturing

Huang Zhitao, Suo Hongho, Yang Guang, Dong Wei, Yang Fan
(Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: The samples of TC18 titanium alloy were prepared by electron beam rapid manufacturing (EBRM). The effect of different wire
feeding modes, single wire and double wire, on microstructure and tensile properties of the TC18 alloy by EBRM were studied. The
typical macrostructure of the TC18 alloy exhibits large columnar g grains nucleated at the substrate after EBRM, and the size of single
wire is finer than that of double wire. However, both processes cause flake primary o phase, f# transformation microstructure and grain
boundary « phase. The amount of primary « phase of single wire is larger than that of double wire, and the interlamellar spacing of single
wire is smaller than that of double wire. The plasticity and stability of single wire are higher, while its strength is slightly lower than that
of the double wire.
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