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[ABSTRACT] The effect of heat treatment on microstructure and tensile properties of EBM Ti—45561 was investigated.
The as-build material exhibited columnar § grains epitaxially grew along z direction, which is caused by the temperature
gradient during the solidification process. Acicular o phase precipitated inside each B grains due to the 730°C environment
temperature. With the increase of post-build annealing temperature and extension of annealing time, the grain boundary a
phase and secondary o phase were both coarsened. When the solution treat temperature was increased, the percentage of
primary o phase decreased. Among the 3 heat treatment parameters, the annealing temperature has the strongest influence
on tensile properties, and the annealing time has the smallest influence. The elongation of the EBM Ti—45561 increased
with annealing temperature; while the strength of the material decreased with annealing temperature.
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Fig.1 Schematic drawing of EBM machine
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Fig.2 Morphology of PREP Ti-45561 powder
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Table 1 Chemistry of Ti—45561 powder and build %

Elements | Al | V  Cr Mo Nb N H (0] Ti
Powder | 3.9 | 53 5.8 52| 1.1 | 0.01 A 0.001  0.012 A=

Build 3.7 15458 53| 1.1/[0.01 0001 0013 &t
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Table 2 Effect of heat treatment on EBM Ti—45561 strength

o | FEIREE /) BRGRIE /RO ORI /| JEARSRE /

Fdh “C °C t/h MPa MPa
1 1(760) 1(520) 1(2) 1226 1188
2 1(760) 2(550) 2(4) 1132 1085
3 1(760) 3(580) 3(6) 1084 1039
4 1(760) 4(610) 4(8) 966 918
5 2(780) 1(520) 2(4) 1201 1177
6 2(780) 2(550) 1(2) 1118 1106
7 2(780) 3(580) 4(8) 1069 1056
8 2(780) 4(610) 3(6) 990 982
9 3(800) 1(520) 3(6) 1191 1151
10 3(800) 2(550) 4(8) 1143 1102
11 3(800) 3(580) 1(2) 1060 1046
12 3(800) 4(610) 2(4) 1038 998
13 | 4820 1(520) 4(8) 1231 1187
14 4(820) 2(550) 3(6) 1085 1085
15 4(820) 3(580) 1(2) 1140 1130
16 4(820) 4(610) 2(4) 1122 1107
K, 1102 1212.25 1136 — —
K, 1094.5 1119.5 1123.25 — —
K, 1108 1088.25 1087.5 — —
K, 1144.5 1029 1102.25 — —
50 183.25 48.5 = =
v 1057.5 1175.75 1117.5 — —
v, 1080.25 1094.5 1091.75 == =
Vs 1074.25 1067.75 1064.25 . =
v, 1127.25 1001.25 1065.75 — —
R 69.75 174.5 53.25 — —
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Table 3 Effect of heat treatment on EBM Ti—45561 plasticity

oy FIAREUE /| WRIGRIE /| miskmilel | WS WA
HE

°C °C t/h R /% | W83 /%
1 1(760) 1(520) 12) 1.3 4.0
2 1(760) 2(550) 2(4) 2.5 5.9
3 1(760) 3(580) 3(6) 2.8 53
4 1(760) 4(610) 4(8) 4.6 7.2
5 2(780) 1(520) 2(4) 1.5 33
6 2(780) 2(550) 12) 1.8 53
7 2(780) 3(580) 4(8) 1.7 4.6
8 2(780) 4(610) 3(6) 1.4 4.6
9 3(800) 1(520) 3(6) 1.9 4.0
10 3(800) 2(550) 4(8) 1.8 33
11 3(800) 3(580) 12) 1.9 5.2
12 3(800) 4(610) 2(4) 2.3 53
13 4(820) 1(520) 4(8) 1.7 33
14 4(820) 2(550) 3(6) 1.5 53
15 4(820) 3(580) 1(2) 1.2 53
16 4(820) 4(610) 2(4) 1.4 33
U, 2.8 1.6 1.55 — —
U, 1.6 1.9 1.925 — —
U, 1.975 1.9 1.9 — —
U, 1.45 2.425 2.45 — —
R 135 0.825 0.9 — —
Y, 5.6 3.65 4.95 — —
Y, 4.45 4.95 4.45 — —
Y, 4.45 5.1 48 — —
Y, 43 5.1 4.6 — —
R 13 1.45 0.5 — —
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Fig.6 Room temperature fracture surface of Ti—45561 alloy under
different heat treatment conditions
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