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The effects of fiber laser processing on Ti6Al4V bonding strength

ZHANG Chong' ,WANG Guan',LIU Zan-feng’ ,ZHANG Ya-wen’
(1. Guangdong University of Technology,School of Electromechanical and Engineering, Guangzhou 510006 , China;
2. Guangdong Sihui Shili Connecting Rod Co. ,Ltd, Sihui 526200, China)

Abstract: In order to process different microstructures on the surface of Ti6Al4V and change its surface morphology,
thereby improving the strength of its bonded joints, the surface of Ti6Al4V was micromachined by nanosecond fiber
pulse laser,the pulse energy and scanning interval of the laser were studied on the linear array and the influence of the
surface morphology of the two microstructures of the grid and the strength of the bonded joint. The results show that
when the pulse energy and the scanning interval are the same,the grid structure can obtain greater roughness and sur-
face area than the linear array structure;laser processing can effectively improve the strength of the Ti6Al4V bonded
joint ;the linear array structure and the grid structure are respectively A =50 % ,iy =100 % ,A =0 % ,iy =100 % ,the
joint has the maximum shear strength , respectively 25. 2 MPa,27. 2 MPa, compared with the non-laser bonded joint, its
strength increased by 50.5 % and 62.5 % respectively; when the pulse energy and the scanning interval are the
same, the grid structure is more conducive to improving the strength of the joint than the linear array structure. This
study has certain reference significance for improving the strength of Ti6Al4V adhesive joints.
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ITAE: LIt Tab. 1 Main parameters of laser equipment
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VR ORI Ik B I A I A 1 ) ST I Pulse duration time v/ns 420
P 2RI e B IO TR Ry, Pl oetion ey /e 0100
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Tab. 2 Energy density at different average power percentages
W/ % 10 20 30 40 50 60 70 80 90 100
Pave/W 0. 626 0.8 1.24 1. 67 2.08 2.54 2.99 3.45 3.91 4.33

@/(mJ - mm?) 69 88.2 136.7 184 229.2 279.9 329.5 380.2 430.9 477.2

SEHBEORE g G BRO B A BRA R AE R RPN R AT TG AL B, DLkt S I 22
TiOAIV Fh& 6, HAL2 81 3K 3 o SRR LR AR A RN o fo B ) & I [ A B
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Tab. 3 Ti6Al4V element content

Element Al A% Fe C

N H (0] Other Ti

Ti6A4V 5.6~6.5 3.5~4.5 0.3 0. 08

0. 05 0.015 0.2 0.1 Balance

F4 e EE 3M DPA60 A7l iy FLAR I ik
Tab. 4 Mechanical properties of fully cured 3M DP460 adhesive

Adhesive Elastic modulus/GPa Poisson ratio/ % Tensile strength/MPa Shear strength/MPa

3M DP460 2.7 4
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Fig. 5 SEM image of the substrate surface after laser processing
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Fig. 7 Tensile load-displacement curve
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