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Table 1 Tensile properties of SLM TC4 samples before and after HT1
Ay ST Jil 552 /MPa HLALRE /MPa PR /% s B/ (MIm”) Jt 5 LE
CPIOME + triefizs) | CPIOME + farEfi2s) | CPE + drfEfi2e) | CPIOME + faiEfzs) | (PSME)
A H 1047 +23 1274 + 26 10+1 98+3 0.825
14 1043 + 18 1219 +32 12+1 114+ 6 0.856
il H 865+ 19 1017 £ 16 18+1 163 +4 0.851
14 849 + 12 1004 +23 16+1 130+ 7 0.846
R2 ZTHT2HAEFSLM TC4E &iXHEH N6
Table 2 Mechanical properties of SLM TC4 samples after HT2
A Fr gy n) JERBEE /MPa | FLHIHEE /MPa i /% K,/(MPa-m") AK,/(MPa-m") JeE 5 b PR
14 1029 + 11 (—-11%) | 1079 +8 (-13%) | 11.6 = 1.7 (53%) 106 (104%) 8 (43%) 0.955
0% H 944 + 13 (—8%) 1016 + 16 (<7%) | 12.5+0.6 (60%) 77 (40%) 8.1 (42%) 0.930
v 875 +25 (—22%) 957 + 19 (-19%) 12 +2.4 (48%) 96 (100%) 7.1 (34%) 0.915
2067 H 873 = 17 (-22%) 947 + 15 (21%) | 11.8 0.5 (17%) 93 (72%) 8.3 (43%) 0.920
14 881 + 12 (-23%) 974 + 12 (-20%) | 13.1 £2.6 (34%) 97 (90%) 8.1 (40%) 0.905
609 H 901 =22 (-19%) 975 +26 (—18%) | 15.8+1.9 (63%) 83 (57%) 8.3 (43%) 0.925
v 883 + 10 (—20%) 956 +7 (—17%) 16.6 £ 0.7 (33%) 101 (74%) 8.4 (56%) 0.925
0067 H 874 + 8 (—-18%) 963 + 12 (—15%) 13.9£0.2 (9%) 95 (64%) 7.9 (39%) 0.910

T 65 P EE SRR S OIS & S A RRBLELAT HE , 64T RAAE 3RS 5 R AR A2 1L
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Table 3 Tensile properties of SLM TC4 samples for different conditions

JLiyipR JPERL E /GPa Jet iz B /MPa HURLRE /MPa
AT 120.1 1065 1241
800C /2h/FC 117.5 996 1223
900°C /2h/FC 1162 869 945
920°C /2h/FC 115.8 850 933
950°C /2h/FC 116.7 837 919
1080°C /2h/FC 117.1 840 979
HIP(900°C /120MPa/2h) 115.3 839 941
ASTM F2924—14% — 825 895

R 1% EE i AQ Rl )
6 0.858
7 0.814
18 0.920
15 0.911
12 0.911
4 0.858
19 0.892
10 0.922
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Table 4 Anisotropy of tensile properties of SLM TC4 samples for different conditions %
LISV D, sy D, e D, s D, e D e
T AT 0.15 13.59 24.69 24.84 29.34
650°C /2h/FC 4.29 3.86 1.45 8.36 21.63
800°C /2h/FC 6.21 10.83 3.04 18.29 9.04
800°C /4h/FC 0.03 0.05 0.84 11.58 12.05
900°C /2h/FC 4.84 5.37 2.33 3.29 7.24
HIP (920°C /100MPa/2h ) 1.43 1.68 2.56 0.82 0.55
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Fig.6 Tensile properties of SLM TC4 samples for different conditions
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Table 5 Mechanical properties of SLM TC4 samples for different conditions

VS Jett HR 58 /MPa BLhiss EE /MPa
PIRES 970+ 6 1191 +6
800°C /2h/AC 1010 + 11 1073 9
950°C /2h/AC 893 +3 984 + 5
1050°C /1h/AC 869 + 4 988 + 8
1200°C /1h/AC 878 +7 988 + 8
1050°C /1h/WC+900°C /0.5h/AC 838+ 6 962 + 12

62 WisshEEEA - 20204 563 & 55 1010]

TR /% 58 E 3 {ED
537+1.39 0.814
17.05+1.14 0.941
14.15 = 1.49 0.908
13.34 2 0.67 0.880
1125+ 1.25 0.889
11.96 £ 0.07 0.871
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Research Development on Microstructure and Properties of LAM TC4
Titanium Alloy With Different Heat Treatment Processes
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[ABSTRACT]

Due to the particularity of processing of LAM (Laser Additive Manufacturing) TC4 titanium alloy,

the alloy has obvious anisotropy in mechanical properties, and its toughness and fatigue properties cannot meet the

requirements of use. Based on the relationship between the microstructure and mechanical properties of materials, this

review introduces the influence of different heat treatment processes on the microstructure and mechanical properties of

LAM TCH4 titanium alloy, points out the existing problems in the heat treatment research of LAM TC4 titanium alloy, and

provides thoughts and direction for the following heat treatment research of LAM TC4 titanium alloy.

Keywords: Laser additive manufacturing; TC4 titanium alloy; Heat treatment process; Microstructure control;

Mechanical properties
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