ML EH

MATERIALS FOR MECHANICAL ENGINEERING 2023 F 104 £47% £ 108 Vol. 47 No. 10 Oct. 2023

DOI.: 10. 11973/jxgccl202310003

BEZFL Ti-15Mo 5§ €M BEIHNHIZF S ER/TEITAH

4

Ex&E. B F, ALK, FEH,EXF
(KBTI RFRREZH A TRFR, K 410110

OE. AR ROk KA K 5 5 ) & LA A dh A (BCCL Kelvin & B e = & J2) 2 5% /> o
& (TPMS) &b &L (Primitive ,Gyroid,Diamond & J&) #5 % 3L Ti-15Mo &4 XA . LI £ 55 A3 4
S (34 8 3KAR) , B TG 7 w3 (S AL XA Ao e BT T 7 w38 38 O ey A XA L AF R T
EEBEFATA ., BREAN: LA MH I RGO RELIHR ATV R AT E; &
BARE KA 60 T AR A b TR )RR 6938 B T AR e A X AR 6 T LR A SRR 4 B,
MERFLEREEN,FALETHBEH L TN XY E; TPMS & I X A 69 JE 45 M 58 e 58 2 B0 Ak
Jy #AR B & T AT §h AR AR ; Diamond dh BLIXAE 69 42 AP AR Sk, AR @ A R AR 09 TR AR SRR
BEFE RS RAREBIMAASH A 4.088 GPa,134.5 MPa,175.4 MPa,117.92 MJem *, & A 4
JE X AEEW #) A 3.761 GPa,104.8 MPa,165.2 MPa,92.19 MJem °,

SR OB IE KA B B B ST ; AR 0GR 4 PE Ak s Ti-15Mo a4

FESES: TG115.5 XERPRERD: A XEHS: 1000-3738(2023)10-0016-10

Fabrication and Compressive Deformation Behavior of Gradient
Porous Ti-15Mo Alloy Material

WANG Yuanjing, CHEN Jian, ZHOU Libo, LI Chaoying, LIAO Xingyu
(School of Energy and Power Engineering, Changsha University of Science and Technology, Changsha 410114, China)

Abstract: Porous Ti-15Mo alloy specimens with support cells (BCC, Kelvin cells) and triple periodic
minimum surface (TPMS) cells (Primitive, Gyroid ,Diamond cells) were prepared by laser selective melting. The
porosity was evenly distributed (uniform specimen), increasing along the forming direction (vertical gradient
specimen) , increasing perpendicular to the forming direction (lateral gradient specimen). The compressive
deformation behavior of the alloy was studied. The results show that the inclined support or surface of the porous
sample would bond more powder, and the forming quality was relatively poor. The deformation mechanism of
vertical gradient specimens was layer by layer from the top to the bottom, and the deformation mechanism of lateral
gradient specimens was the whole uniform deformation first, and then the local significant deformation occurred and
extended to the uniform deformation region. The compressive properties and energy absorption capacity of TPMS
cell specimens were higher than those of the support cell specimens. The Diamond cell specimen had the best
comprehensive properties. The elastic modulus, yield strength, platform stress and cumulative energy absorption
values of lateral gradient specimen were respectively 4.088 GPa, 134.5 MPa, 175.4 MPa, 117.92 MJ+*m™’, and
those of vertical gradient specimen were respectively 3.761 GPa, 104.8 MPa, 165.2 MPa, 92.19 MJem .
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Fig.1 Cell types of porous structure material
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Fig.3 SEM morphology of lateral gradient samples with different types of crystal cell
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Table 1 Porosities of specimens with different porous structures
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Fig.4 Compression deformation morphology of uniform specimens with different types of crystal cell under different strains
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Fig.7 Compression deformation morphology of vertical gradient specimens with different types of crystal cell under different strains
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Fig.8 Compressive stress-strain curves of vertical gradient specimens

with different types of crystal cell
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Fig.9 Compression deformation morphology of lateral gradient specimens with different types of crystal cell under different strains
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Fig.10 Compressive stress-strain curves of lateral gradient specimens
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Table 2 Compressive properties of specimens with different

porous structures

ik p— PR iR PR Bk
el /GPa  JE/MPa J1/MPa 748/ %
| 1.643 57.9 102.2 34.7
BCC TEEBRE 1.029 22.6 85.6 46.5
MmgsE 2,191 77.8 134.5 32.7
| 3.270 96.3 151.2 48.6
Kelvin ~ TEEBE 1.874 32.3 140.4 54.8
] B 3.593 102.7 163.9 47.3
5] 3.512 103.0 137.6 59.4
Gyroid — MHBBEE  2.862 64.8 125.9 61.8
MEmsEEE  3.500 107.6 143.1 60.2
¥4 4.177 137.4 172.4 60.7
Diamond I E M 3.761 104.8 165.2 63.1
MEmsEEE 4,088 134.5 175.4 63.6
¥ 3.330 114.6 151.3 59.7
Primitive ~ MEEBAE  3.159 89.2 148.6 54.8
BEmABSE  3.500 118.1 156.4 56.4
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