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Research on Thickness Control of Variable Diameter Solid with Coaxial
Cai Wei

Inside-Beam Powder Feeding Laser Cladding by Defocusing Technique
Fu Geyan Shi Shihong Zhang Jia
Abstract

Zhu Ping Zhang Yingyin

(College of Mechanical and Electrical Engineering, Soochow University, Suzhou ., Jiangsu 215021, China)

After analyzing the cause of the phenomenon of heaping thinner and uneven thickness in the wall
thickness when coaxial inside-beam powder feeding laser cladding is used in the accumulation of variable diameter

Key words

solid, we propose to control the amount of defocus layer by layer to compensate the pool of liquid metal loss and to
controlling the amount of defocus. and correspondingly controlling the amount of the powder feeding and laser power,

keep the cladding layer width. Through a large number of experimental data, we demonstrate the relationship
between the variation of defocus amount and slope of the variable diameter solid, and thus in the accumulation process

the control of defocus amount can be changed in real time according to the variable rotary slope. By real-time
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the overall hardness is higher than that of the substrate and evenly distributed.

lasers; laser cladding; defocusing technique; uniform thickness variable diameter rotating solid; coaxial
inside-beam powder feeding
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parts show fine microstructure and excellent mechanical properties. The hardness of the molded parts is measured,

a few typical variable diameter rotating solid with good surface quality and uniform thickness are got. The molded
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Table 1 Chemical composition of Fe313 powder

(mass fraction, %)

Cr C Si B Fe
14.2 0.1 1.71 1.38 Bal.
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Fig. 2 Schematic diagram of variable diameter

solid accumulation process
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Fig. 3 Sectional schematic of the accumulation process. (a) Amount of defocus is invariable;

(b) amount of defocus increases
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Table 2 Width ratios of the cladding layer with different slopes

- % Basic width of the
o
pea /7 cladding layer d;,/mm

Width after the

loth-layer /mm

Width of the second Cladding layer width

ratio (d,/dy) /%

layer d,/mm

3 2 1.
4 2 1
5 2 1
6 2 1
7 2 1.
8 2 1
9 2 1
10 2 1

82

.76
.73
.69

64

.62
.58
.50

1. 98 99.10
1. 97 98. 80
1. 97 98. 65
1. 96 98. 45
1. 96 98. 20
1. 96 98. 10
1. 95 97.90
1. 95 97.50
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Fig. 4 Phenomenon of uneven thickness
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