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Effect of laser cutting in nitrogen atmosphere on microstructure of
TC11 titanium alloy and properties of welding joints

LIU Chang-kui, LI Ying, HE Yu-huai, TAO Chun-hu

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: TCI11 titanium alloy plates were cut by laser and then heat treated in nitrogen atmosphere. The microstructure
and microhardness of the surface layers affected by laser cutting were investigated before and after heat treatment. The
depth of the heat influence zones by laser cutting was tested. The influenced layers by laser cutting were removed and
then the plates were joined by electron beam welding. The effect of laser cutting on the tensile and fatigue properties of
the welding joints of TC11 titanium alloy was studied. The results show that the depth of the heat influence zones by laser
cutting is in the range of 2 mm to 3 mm. The effect of laser cutting on the low-cycle fatigue property of the welding joint
of TC11 titanium alloy is slight, but laser cutting make the tensile strength and elongation percentage decrease by 45 MPa
and 3%, respectively.

Key words: titanium alloy; welding; laser cutting; microstructure

[1-2]

[3]

010-62496237 E-mail: changkuiliu621@sohu.com



20 1 TCI11 s915

TCl11
2
TCI11
TC11 2t
( 1(a))
100 pm
1 ( 1(b))
B
4.3 mm TCl11
1
1 TC11
Table 1 Chemical composition of TC11 alloy (mass fraction, %)
Al Zr Mo \% 0] N Ti
6.30 1.97 1.40 1.40  0.08 0.01 Bal.
1 950
60~80 min 2
530 240~260 min
5%HF+12%HNO3+83%H>0
0.7 mm
N
27 2.7~5.4
5.4 mm 1
Fig.1  Microstructures of laser cutting surface before heat
treating: (a) Surface layer; (b) Casting zone
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Fig.2  Microstructures of laser cutting surface after heat 3200 I 2 3 4 5 6
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Fig.3 Testing results of N element content treating
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