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Microstructure and Hardness of Electron Beam Selective
Melting Formed TC4 Titanium Alloy
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Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: The TC4 alloy samples with different dimension (48 mm X 25 mm, ¢$25 mm X § mm) were
fabricated by electron beam selective melting forming technique. The evolution of microstructure and hardness along
the powder deposition direction was studied. The results show that the microstructure of the sample with dimension
of $8 mmX 25 mm was composed of acicular a clusters at prior $ columnar grain boundaries and net-basket-shaped
widmanstatten structures formed by interlaced acicular a phase in grains. The axis of prior B columnar grains was
parallel to the direction of powder deposition and grew through every deposition layer. The residual B phase
dispersed among a phase matrix. The top microstructure of the sample with dimension of $25 mm X8 mm consisted
of acicular o’ phases. The acicular o' phase in the middle microstructure was decomposed into « phase and 8 phase,
and the width of a phase was relatively large. The strip a phase in the bottom microstucture grew through prior 8
grains to form clusters. The residual B phase dispersed in the continuous network among a phase matrix. The
microhardness of the part with acicular a or o' phase of large length-width ratios was higher than that with strip and

lamellar a or «' phase of small length-width ratios.
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Table 1 Chemical composition of TC4 alloy powder %
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Fig.1 Schematic of sampling positions of electron beam

selective melting formed TC4 alloy
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Fig.2 XRD patterns of different positions of different samples
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Fig.3 Axial microstructures of different positions of sample 1: (a) top; (b) upper; (c) lower and (d) bottom
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Fig.4 SEM image of top of sample 1

A IRTEIR AR B SR PR B A 2R o A LY
5 B/a/B RS, K FRM o M ZF IR B A
BTG A o AH A SR, HL [R] @Rz b 42 B B AN ]
M 6 AT LA KRR 2 IR A 2L o MR 2 R A7
FERATARGE AT B AR, H B AT 52 7 2 IR 40 A
23 B OE

m & 7 AT LA AR RE 1 TH RS 1 S e
BERER , S KA E AR TOER .y 406.7 HV, iAF 1
7208 B Ry 354,33 HV ;KR 2 /Y 8 000 ) Bl 5

\7‘\__ p

N

PERR AR I A R BB B /N s o AR HUBBAE I S s O 38 i T v, 38 B B Ol 333,92 HV,
E MmN

J 4 Bt S LI 8 B A AR TR A 7 18] 78

W AR T RE 1. o AH o AR 1T 25 A0 RS X BR A 4

25 pm

46

(a) THED (b) &
Bs AFE2ARMNENHRAEMAR

Fig.5 Axial microstructures of different positions of sample 2: (a) top; (b) middle and (c¢) bottom
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Fig.6 SEM morphology of bottom of sample 2: (a) at low magnification and (b) at high magnification

420 360
JEFHE EA#L TR | T JE i 5L
400 / 350 | \/
% 380 _.m\ /'-ﬂ. % 340 /\ /,,.\ /\/\ /!
= - - " l/ ﬂ
a0l | g e 7 £ 330 \/
e I =l 4 A
AR [ = ray
sa0f " /\/ N -_\/ L 320} [ d
T5 10 1 20 T 3 4 5 6 7 8
B A5 9 8 85 /mm BEHEAR 1055 BS/mm
(a) iKH1 (b) k2

7 AERERERAANERNEES S

Fig.7 Microhardness distribution along deposition direction of different samples: (a) sample 1 and (b) sample 2
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