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Numerical simulation of laser surface strengthening of aluminum
alloy materials for sports equipment

LIU Ming-jie',LIU Heng-kai' ,FANG Li-you’
(1. Shenyang Ligong University, Shenyang 110000, China ;2. Wuxi Taihu University , Wuxi 214064 , China)

Abstract: In order to study the application effect of laser surface strengthening technology on aluminum alloy materials
used in sports equipment,the simulation analysis of the laser surface strengthening process is performed using the fi-
nite element simulation method. By constructing the physical model of aluminum alloy material for sports equipment
and setting the boundary conditions of numerical simulation,the numerical simulation of laser surface strengthening of
aluminum alloy material for sports equipment is realized. The experimental object is selected and the machining
process is simulated by this numerical simulation method. The experimental results show that the simulation results ac-
cord with the principle and technical characteristics of laser strengthening, and the numerical simulation results are
close to the practical results. In the future research, this technology can be used to set the laser strengthening parame-
ters,so as to promote the development of laser strengthening technology.
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Fig. 1 Temperature diagram of laser surface strengthening
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Fig. 2 Three dimensional diagram of the experimental object
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aluminum alloy (wt % )

Cu Mg Fe Si Mn Zn Cr Ti Al

0.33 1.10 0.70 0.65 0.13 0.05 0.30 O0.15 iy
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Tab.2 Mechanical properties of 6061-T6 aluminam alloy

AR Gl W Prhid g SRR g
/GPa  /(kg-m-3) T /MPa /MPa /%
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Fig. 3 Simulation results of temperature field
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Fig. 5 Numerical curve of residual stress on aluminum alloy surface
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Tab. 3 Laser surface strengthening

processing conditions

Linked Laser . Laser .
. . Incidence Processing
parts moving Processing beam .
. ) angle . distance
processing| speed/ times i diameter
. o /(%) /mm
point |(mm * min~") /mm
1 500 1 90° 0.4 2
2 500 2 90° 0.4 2
3 1000 4 90° 0.4 2
4 1000 3 90° 0.4 2
5 1000 2 90° 0.4 2
6 1500 2 90° 0.4 2
7 500 2 90° 0.4 3
8 1000 1 90° 0.4 3
9 1000 1 90° 0.4 3
10 500 1 90° 0.4 3
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