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#F 1 RIEMA CP-Ti Grade 1 9L ZH S
Table 1 Chemical composition of CP-Ti Grade 1 (0/%)
N C H (¢ Fe Ti
0.03 0.1 0.015 0.18 0.2 Bal.

38.20 mm
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Fig.1 Schematic of Ti disc with 16 test holes
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Table 2 Process parameters of experiment
Laser power, Pulse width, Spot size,
P/W T/ms d/mm
20.8 6 0.2,0.3,0.4,0.6,0.8, 1.0
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Fig.2 Overall appearance of weld front surface under different laser spot sizes: (a) d=0.2 mm, (b) d=0.3 mm, (c¢) d=0.4 mm,

(d) d=0.6 mm, (e) d=0.8 mm, and (f) d=1.0 mm
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Fig.3 Overall appearance of weld rear surface under different
laser spot sizes: (a) d=0.2 mm, (b) d=0.3 mm, (c) d=0.4
mm, and (d) d=0.6 mm
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Fig.4 Cross section morphologies of weld under different laser spot sizes: (a) @=0.2 mm, (b) ¢=0.3 mm, (¢) d=0.4 mm, (d) d=0.6 mm,
(e) d=0.8 mm, and (f) d=1.0 mm
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Fig.5 Microstructures of sealing joint: (a) macro profile of sealing joint, (b) joint top area A, (c) sealing joint centre B,

(d) HAZ C, and (e) transition zone D
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Fig.6 Distribution of laser power density under different laser spot sizes: (a) 0.2 mm, (b) 0.3 mm, (c) 0.4 mm, and (d) 0.6 mm
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Effect of Spot Size on Joint Formation of Laser Hole Sealing of CP-Ti Sheet

Huang Yongde'?, Mao Jinrong', Zhou Xingwen', Chen Yuhua', He Peng’
(1. National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)
(2. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Laser seal welding of 0.4 mm thick pure titanium sheet with holes was achieved by Nd:YAG pulse laser. The effect of laser spot
size on the weld geometry of the sealed joint was studied. The results show that full seal welded joint can be achieved when the spot size is
not larger than 0.4 mm. The effective thickness of sealing area increases at first and then decreases with the increasing of spot size. The
maximum effective sealing thickness is about 352 um. The sealing joint consists of a grains with different shapes, and there is a large HAZ
in the joint. Besides, with the increase of the spot size, the surface melting area of the sealed joint is basically unchanged, but the sealing
mode changes from the keyhole to the heat-conduction type, and the heat-conduction model is more suitable for the hole sealing. Further, the
calculated laser energy of sealing area shows that there is a positive proportion between the theoretical energy value and laser spot size, but the
theoretical analysis does not match with the actual situation. The reason may be that the molten metal beside the hole flows into the hole under
the effect of gravity and other forces, which cause the increasing of actual absorption of laser energy.

Key words: pure titanium; laser hole sealing; spot size; weld geometry; laser energy
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