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Anisotropy analysis of laser selective melting forming
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Abstract Selective laser melting (SLM) was used to produce TA7 titanium alloy with different forming
angles. The effects of forming angles and heat treatment on the microstructure, texture and mechanical
properties of the alloy were analyzed. The results show that the microstructure of the formed TA7 titanium
alloy was significantly affected by the forming angle due to the fast solidification of SLM forming technolo-
gy. The columnar B grains were parallel to the forming direction, and the o' martensite was formed by

rapid solidification in the crystals. When the forming angle was 30°, the orientation density index of the
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<0001 > texture reached the highest 15. 05 and Schmid factor was 4. 35. Under the influence of micro-

structure and texture differences, the properties of the alloy had significant anisotropy. With the increase

of forming angle, the strength of the alloy increased gradually, and the plasticity of the alloy decreased.

After heat treatment, the microstructure of the alloy changed to equiaxed crystal, the texture was weak-

ened significantly, and the mechanical properties of the alloy achieved isotropy. Based on the above re-

search, the TA7 titanium alloy interstage shell with complex runner structure was fabricated by laser se-

lective melting forming technology.
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Tab.1 Mass fraction for different element of TA7 titanium alloy powder BN %
w(Ti) w( Al) w(Sn) w(Fe) w(Si) w(C) w(N) w(0) w(H)
Y 5.07 2.75 0.19 0.011 0.01 0.10 0.001 2




H49 & 4 1)

W4 , 55 O KR ROE TAT B G G4 10 S0 i 101

El1 TA7 kEEMARER
Fig.1 Powder morphology of TA7 titanium alloy
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Tab.2 Processing parameters for TA7 titanium alloy
fabricated by SLM
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Fig.2 Schematic diagram of TA7 titanium alloy

samples at different forming angles
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Fig.4 XRD patterns of TA7 titanium alloy samples

at different forming angles
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Fig.5 Reverse polarity of TA7 titanium alloy

at different forming angles
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Tab.3 Tensile properties of TA7 titanium alloy at room

temperature at different forming angles

BIEAE, R, BrhmEs HEAHE/
(°) MPa MPa %
0 972.5 1027 14.25
30 979.0 1047 13.50
60 951.0 1024 13.50
90 880.0 983 11.50

AR RO AR 22 R i Y 5 S, SLML P
B AL IMIRE R AR R S K LG B IR
A DA A ARORE, AN [R) 7 1) SO TAT & S e R i
REM L AR R AN 6 R
0° 0°
| 1

F

ol

6 FEMFERE TAT RESHBTEE
Fig.6 Tensile diagram of TA7 titanium alloy

at different forming angles

HRMIFRVIRGCA B LG B AT R,
M B AP e — R A R it 3] B A4
AR R v, T OREUE B AE B RL P
JEBAR A T7 Y B, - EL 3 DN 77 R A T 1) 2k
R R A ORI RE A R R
7 1) SRR SR T i 2 L, AR 1) R R A
/I, AR AL TE B 1 90 BE Y ) INE, T T e Y

(e) ﬂ@ﬂlﬁ(m") ' ( AL T (60°)

S E- A A C R Ry | =N LI TN M TE =i N
R Sk BRI A 4 SR B, TR % T A B ik
JE et

Ak SRR 4 A BB 17) 55 e} 14 % O g 2
e, FEBEXT FEHE S I 45 H Y SLM ¥ TAT k4
G, PR A RE R S KT YA A
<0001 > ZURG I, B HEZS (A (0 Ak T DA T ¥ S
R G FTF Sl A BT VIR 1 2538, I R E0A 4
SRR AT TET L TV R 1 Schmid AT LLATE
T AR S R . — MOk UL, Schmid P
KA 4 M S & AR TR SR MR . X B
TA7 £k & 43847 EBSD ik, 45 58 WonFTEN A JE
0°F0 30° % SLM i%JE TAT £k& 4 v iEAE <0001 > 21
FL AN 5 (a) (S (b) s ], BT A8 1Y Schmid
KR 45 5 h 4. 45 F14. 35, BUEFA BE R 60°F1 90°
i, <0001 > B[] B oRr 55 /0 R A B AR X6 43
B, YIRIE AR R 30° 1), TAT £k 4 4 b ok A8 T
MR R, SO R i = . I BRI T DL
i, SLM J§JE TAT k& 4 4 1) Stk 32 B 415 41
P A XU ST, A7 A — o A 45 1) S
2.2 PAMEX SLM BT TAT $k& S BRI

B 7 J AR B fA B TAT kA 4 $akh BERT IS
IPF XL &, N 7 A al LA 20 30kk 35
TAT BRI h B AR R, HEURAE T
A B P25 LG, o 1 ERMAR 7 28 1R S5 il o A
AR ROT 2958 20 ~ 90 o, FEE5 A J5 Y o AfoRL 52 B
AN, SR PR RN B2, bR
BarEmE 8 prw, 5B 5 B RIEASHHE, #kb
PG A A RS I B 551k .

(c) PAEFETT(30°)

7 SLM H ¥ TAT k& & AL IE AT/ IPF &
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