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Abstract: Ti-6A1-4V Diamond lattice materials were manufactured using selective electron beam melting ( SEBM).
The microstructure and mechanical properties of the as-built and B8 heat-treated (1100 °C/2 h/FC) Ti-6Al4V

Diamond lattice materials have been investigated. The results show that original 8 columnar crystal transforms to

equiaxed crystal, acicular martensite o’ phase and fine lamellar @ + 8 phase transform to paralleled coarse lamellar

« + B phase after heat treatment. Most importantly, « lath average thickness increases from 0.8 pum to 7.4 pm after

heat treatment. And the compressive strain of Ti-6Al-4V diamond lattice materials increases to 13.1% , but the

strength decreases after heat treament. The heat treatment has slight effect on the modulus of Ti-6A14V Diamond

lattice materials. The structure and material of Diamond lattice materials is independent, and heat treatment can not

change the exponential relationship of the strength-relative density and the modulus-relative density of Ti-6A14V

Diamond lattice materials.
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Fig. 1 Schematic diagram of Diamond lattice structure
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Fig. 2 Photos of as-built Diamond specimens with different
design relative densities; (a) 0.20; (b) 0.25;
(¢) 0.30; (d) 0.35
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Fig. 3  Microstructures of Ti-6Al-4V Diamond lattice material at different states: (a, b) as-built; (c, d) heat-treated
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Fig. 4 Stress-strain curves of AB and HT Ti-6Al-4V Diamond

lattice material with relative density 0. 30
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Table 1 ~ Comparison of compressive properties between AB and HT Ti-6Al14V Diamond lattice material

Compressive strength/MPa Modulus/MPa Compressive strain/%
Relative density
AB HT Differential AB HT Differential AB HT Differential
0.21 117. 4 103.9 -13.5 3329. 1 3439.2 110. 1 10.5 12. 8 2.3
0.22 122.3 107.9 -14.4 3199.0 3206. 8 7.8 8.9 10.0 1.1
0. 26 138.7 120. 3 -18.4 3899. 8 3852.7 -47.1 10. 1 12.4 2.3
0.30 171.9 150.6 -21.3 4461.5 4581. 1 119.6 8.9 13.1 4.2
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(E,) SH A% B B AH G, JFnld@din F At . B, 25lla SR viRE, MR Ti-
o, 6Al-4V Diamond s [ b4 R PT R 3 B | A5 5 AR X %
g, = Cas(p)" (1) FERIR R IZ, Wl S P, XK S LA, 4
E, = CE.(p)" (2)  KCFRZHFESERR S AR B R M LT DL, Ti-6Al-

e oo A RHE ISR EE, MPa; EJNScikkt 4V Diamond sif4A1 Rl n {H (1] Sa i 2okt R) fHE A
FHH IR, MPa; n. m Wd8800; C B ol 104, m (I Sh iiZefis) e 0. 91, BLIIHA

HT-Diamond fitting line i ' HT-Diamond fitting line
-+ AB-Diamond fitting line -+ AB-Diamond fitting line
HT-Diamond ' HT-Diamond
o AB-Diamond ' o AB-Diamond

R*=0.997 R’=0.998

Modulus/MPa

a9
=
=
en
)
7
5}
>
7z
]
o
]

0.22 0.24 0.26 0.28 0.30 0.32 0.20 0.22 0.24 0.26 0.28 0.30 0.32

Relative density Relative density

B5 Ti-6Al-4V Diamond % B #HE 45 4k L AR 2 B4 X 2 o 2%
Fig. 5 Relationship curves between compressive properties and relative density of Ti-6Al-4V Diamond lattice

material; (a) compressive strength; (b) modulus
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