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Selective Electron Beam Melting equipment
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Figure 2 Principle diagram of SEBM
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Figure 3 TC4 ELI Powder morphology
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Table 1 Ti6Al4V ELI chemical composition

% Al V. C Fe 0 N H Ti

SRw/% 6 4 1.2 0.014 0.03 0.06 8 Ak
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Figure 4 Different ways of putting it
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Table 2 electron beam selective melting process
parameters
P/ RBERR/, ®2E WE/ B/
(mes 1) mA B/ m kV min
10 20 0.05 60 25
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R 45— BB U0 By i i RE K U 4004 6005
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Figure 5 The tensile test
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Tab.3 Mechanical properties of rapidly prototyping TC4

alloy
B g IS ey
MPa
BT ER 151 18.348 934. 457 13.122
BT ED 2 21 17.838 908. 483 14. 054
UETATEN 15 14. 844 756. 000 9.783
UETATED 25 4 14. 644 745. 814 10.161
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(a)—horizontal printing; (b)—vertical printing.
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Figure 6 Tensile stress-deformation curves for

different placement modes
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(a) —horizontal placement, 30X ;
100X

(d)—vertical placement, 100X .
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Figure 7 Fracture morphology of printed specimens
placed horizontally and vertically
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Figure 8 Microscopic morphology of the fracture of the
specimen placed horizontally and vertically
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Figure 9 Metallographic organization of transverse and
vertical specimens



IR A5 BB AL S X SEBM A £ TC4A & 4 UL 1 e 52 1

1159

Bf L X 4 AN RE S E AT T AT 9 B S A T ALV LC
OFLRTERI AN TR EILT—8, 2
Ji 7 AN R - B A i Ot &R B Bk

ZE LR o P AR X Ak 3D AT ER A R R 1Y
J1 24 VE 8 L B 1 42T B A i 0 S A S R 4T
IR A 98 1 L B ) T B G, % ) T R A IR R
FFB S MASAH R,

3 %Hit

PLTCAG & 05256 b kL, a8 f 7 3k X5 1
Fe AR LU [ 9 A58 8 452 ey = o) 4% o B A RE 8 ] i
PR R AT 72 RE I S T 1 S5 A I e 4 A 4
LU M

(1)UL TC4A & 4 ik 56 4 B, Arcam A2X H T
BB A KL R i 0 1 A, SR FH A R A S TR 42 i
S, il & L AR BE DO A 4 A R7 S A R | [
Bp 6 A7 25 3 7 A R AR R G, S SR [ T B A s
] 4T EP AR 1 J1 2 PERE AR I 22 5, B 1) 4T ER Al 1
P BT 58R E | SE Arf 36 1 B R g T B AR

(2) 4 F7 W7 J5 %) 8 138 T B0 3k DRy 1 32 47 77 B A
LA EEE L L 30.100.1 0005 000 Ay 13 K ik
A7 W 1 2 O 288 9 B« 8 ) 4T B34 1) 2 0 W 11
R BT YR X SN Y W RS T 1) B R
R7BIERE B AT B IR ORI O T A2 )
AW RS A A LR D OH R AT TS )
FTER A 2 A 72 W0 BT 11 52 AR AR, 78 7 101 8] [l & B
B VF 2 AN BRI A, 3 2 2Rk e 22 19 R
DR 22— 1% i) T B34 A0 000 BT 11 A 0 8 e vk HL 7k
FLAEAN IR TR h K

(3) %F i 4t 4 BT 11 2R 47 451 4 0T K BE o M &
B, B 1) FT EO A A 2 1 o0 2R 4 A A SR T AN
—, T BE AR AEIR B 1A A AN 3850t n] BE R T BRI
ZINAH B

(4 )5 i % g 47 B A4 320 1 7 7 5 %) 1 35 AN T i
W AR T 1) 0 TF 6 A AT AT 4 AH A1 25 % 30 - B
T FT B[ 3 R S 4 AT 4 20— B0, 5L 90 W 4 4 %
B 20 4L W) 7 20 2 A RS 41 415 5 g AT ER AR A 10
I AEE A SR o N AR M, O HA & S AL Bk
B R AT B R s 3 BOR 4y 2 B G, 5 T o 41 28U BT
ZR.

R, 7E 4T EP B A 2R a1 sk, 7 A5 7 Ao P
e DRSS LR 4B AR i TSR b SRR T DA
HL SR A TR, BB TN R A0 2 R O
AR — 24T Epad A v A 4T B2 R RE A 2 AL
PAL T T R PR . R R T 3t
HAT R0 1 2R B A B

S 3k

(1] PNt Ui, sk o, 45 .l SO0 22 189 ol 3 %
BRAR BB 5T 5 10 AL — Lk 304 4540 0 [ T]. HLA R 32
2021,43(3) :570-576.

(2] Dbk, skbisc, F5ui, 45 3D F1 EP 8 AR I de it o7 FA
Frib e[ T]. A RIF 5T 5 R L, 2016,10(4) : 233-237.
(3] wEH , ARRE, EARK,H . WOL®E X B LRE Ti-
12Mo-6Zr-2Fe( TMZF ) & 4t 20 40 I 71 4 1 B 1 F

8 [T). AR 9T 5 R, 2021, 15(4) : 350-357.

(4] S5, XU, A) 5, % 1 3 3D 47 B A0 b B % 6k
SAENIE R 1], 4 Tk R’ 2019, 36
(5):1-6.

(5] S8, pkide, B SO 7 a0k X0 ks 3161 K45
B T2 [T AL TR 2= 4, 2014, 50(21) : 152-158.

(6] HmewE, 727558, XIRUT , 5 . TI6AIAV & 4 88 58 P (9 F
9% B R e B B [T]. 4 R 58 5 02 1, 2010, 4(1) -
23-26.

(7] B €.k X Otk RIE 304 K488 A I 24 Ve REBF 58
(D] #B AR K24, 2011,

[8] WL-#. FmREARTRE ML TCAEkA &M 5E (D] JLIA -
AL K24,2014.

(9] =W fl . o —F o 36 X Ak T K R SF Ti-6A1-4V & &
R PEREAFZE (D] M BH « A b k2%, 2015.

[10] BLAKF, BLL e, 25 002 . & ) B8 4 i i $ AR 76 i 45 40
W k5 N [T). i 4 il 1 R L 2013, 433(13)
66-71. 5K 18 4% . o F A Ok X0 ALk i £ Ti-6A1-
AV E S WA S22 PERRIFSE (D] SR AR ALK,
2015.

[11] #=arie . & Jm o AdistRe iy I O 20 M L0 ] 1 78 K JR) K 2
AR CASRBF 2R ,2011,27(1) £ 76-79.

[12] ShFEme X 718, Bl 0g W7 11 22 (4 22 8 T SO Ty 24 B B
WEFE [T HUAEE B, 2005(3) : 358-370.

[13] BT . k& &Mtk KIFBERARICHVI D] M
B0 R RUPE TR, 2016.

[14] JEsb, R, 25207, 25 . 7 d ke IX s Ak Fn 0O ik X
IEALTEAR B 25 T UK TI6A14V 14 fOWL 28 28 F g 2% 4k
FEXT AR [C L. T - o E LA TR 2 2 5 b om 1.4
2:,2017:7.

[15] #) 95, B Cms @ 8%, 45 . 7 A3k KO 1 B &5
SEHAL P S Ti-47A1-2Nb-2Cr & 4 WA 2 [T . W
S EA RS T, 2016,45(7) : 1683-1686.

[16] ##, ZIEV, X0k, 45 . L o8 X b3 AR ek &
VA RE g [T] R A 4 Jm A RS TR
2009,38(7):1272-1275.

[17] %, sk, W =, 5% 3D 47 B 4 g & 14 )5 Ak BB
FHARLT]. ShBE#TH),2020,51(5) : 5043-5052.

(18] b, 7B M, 200 . My R IR il 7o 3D FTED I il 42
J& 4 RE R WF gk R [T]. BB A4 kL, 2020, 51(3) : 3038-
3046.

[19] fEJ5 76, B/ FAL, 5 RS A9 3161 (] 2 3% X 0t
BeghE T Ak 0roe (1], Thfie Akl , 2014,45(8) .
8083-8086.



1160 BRI SR 20234F%5 17 445 6 i

Influence of Model Treatment on Forming Properties of TC4
Alloy Prepared by SEBM

XU Bohan', LI Xiaofeng®, WANG Feng'*,MO Jiangi®
(1. Foshan Taoyuan Advanced Manufacturing Research Institute, Foshan 528225, China; 2. Shunde Polytechnic Insti-
tute of Intelligent Manufacturing, Foshan 528300, China; 3. Guangdong Yueke New Material Technology Co. , Ltd. ,
Foshan 528225, China)

Abstract: The model processing is one of the key factors affecting the performance and precision of the selective electron beam
melting parts. This paper takes TC4 titanium alloy as the research object, and uses an electron beam selective melting rapid
prototyping technique to prepare R7 tensile specimens with two different placement modes of horizontal and vertical printing.
The tensile test of the tensile specimen at room temperature shows that the mechanical properties of the printed specimen
placed laterally are better than those placed vertically. The macroscopic fracture analysis of the tensile fracture reveals that the
horizontally printed specimen has no obvious plastic deformation and the fracture position is almost in the middle, while the
vertically printed specimen has an obvious elongated fracture position and the fracture position is above the specimen. After the
specimen is split along the length direction, the upper and lower sections of the specimen are selected for metallographic
structure analysis. It can be seen that there is little difference in the metallographic structure between the upper and lower ends
of the horizontally printed specimen, but the upper end of the vertically printed specimen presents o phase and transformation
phase and exists stratification and porosity defects. In summary, the horizontally printed specimen has better microstructure
characteristics because it has the same direction as the scanning electron gun and can be heated evenly.

Keywords:model processing; TC4;selective electron beam melting(sebm ) ;mechanical properties; metallographic
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