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Influence of defocusing amount on the process
of Al/Ti cladding above 7050 aluminum alloy based

on numerical simulation study

Li Jianzhong, Li Xiangfeng, Zuo Dunwen, Xu Ruihua, Chen Zhu
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: To study the process of laser clad Al/Ti composite powder above 7050 aluminum, a three
dimensional model was established, which can simulate the molten pool size, the temperature gradient,
cooling rate and the shape control factor in the condition of different defocusing amount. The simulated
results show that the width and depth of the molten pools are positively correlated to the defocusing
amount, but negatively correlated after the defocusing amount reaches 20 mm. Both the max temperature
gradient numerical value and the best cooling condition appear in the Z direction, which also indicate the
growth direction of grains mainly concentrates on the Z direction. The cooling speed reaches the highest
and the grain size is small when the defocusing amount is 40 mm. The cooling speed is lowest and grain
size is big when the defocusing amount is 80 mm. Moreover, the shape control factor is biggest and the
crystal microstructure is columnar when the defocusing amount is 60 mm, and the shape control factor is

smallest with cellular crystal microstructure when the defocusing amount 80 mm. Finally, the simulated
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results about both the grain size and the crystal microstructure of the molten pool are verified by the

experiment study.
Key words: laser cladding; defocusing amount;

cooling rate
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Fig.1 Finite element mesh model
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Fig.2 Light path diagram of defocusing amount
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Tab.1 Spot diameter of different defocusing amount
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Xx/mm 1.5 1.7 1.9 2.1 2.3

2 FHRIWTR

2.1 LI

S A T LAY CO, HOERE , He MR
AR, SR AR R T S AR R A 4 2 TG T VS
1 wt%40 nmSiC ) AUTi & & ¥R JEF 1 1:1, ki g
12k 100~300 H), il & B il B 1R 2 WO
1 AR R A R B TR B A SR T A E A
AR b 32 A W 558 KT A s A 38 43k R FAE il X A
152 5 HGEm X AR S G Rz
R X
22 BRESM

FIH EAR ST A BROCH R, BT R P oy
1.8kW, FH 3 B V o 200 mm/min , {8 FAS [A) 25 4 &
s, 0 IR SR B TR TR B pe i A



% 4 37

EERF BEMHR S &3 7050 4844 AUTI BB TR Hh 1129

E=P/(Vx)f3 B Al R A RE R LR, n3k2 Ps

R2LAAEEERRETE

Tab.2 Energy density of different defocusing amount

s/mm 0 20 40 60 30

E/J-mm~2  360.04 317.68 284.24 257.17 234.81
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Fig.3 Three dimensional temperature distribution contours
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Tab.4 Molten pool sizes of different defocusing

amount
s/mm Width/mm Depth/mm  Depth of fusion/mm
0 1.57 0.332 1.16
20 1.63 0.335 1.19
40 1.61 0.299 1.18
60 1.50 0.262 1.13
80 1.34 0.214 1.06
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