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Laser direct forming research of irregular-sectio cntity base on

inside-laser powder feeding and robotic technology

JIA Shuai, FU Geyan, SHI Shihc»g, ZHCU Liang
(School of Mechanical and Electric Engineering, Sooc.ow U: i, ersity, Suzhou 215021, China)

Abstract: In order to get simulation teeth of ring sprockei. viti: v:nable cross-section by means of laser cladding direct

manu facturing technology, experiments were made based c¢r iside-li ser powder feeding technology and motion control of KUKA

robot. According to the optimized process parameters, the s ein'ng paths were planed and the lift amount of each layer was

accurately controlled based on the incremental method of extia height and extra length. The substrate was preheated and the

detection of dimension and microstructure of the formed tooth was made. The problem of edge collapse in the forming of irregular-

section parts was solved. The machining allo-vance was controlled preferably on the basis of promising the sufficient size in

different sections. And the cracking and spaliing of cladding layer was avoided. The irregular-section tooth was successfully made

on 42CrMoV substrate. The results inicate that the powder utilization rate is more than 60% in the processing. The surface of

the part was smooth with no powrler : aecer.. The size of the entity was within reasonable limits. The teeth and the substrate

formed good metallurgical corpintacn. The microstructure was uniform without microcracks and the microhardness was uniform

in every section.
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Fig. 1 Schematic diagram and appearance of sing!c track
a—schematic of coaxial in-side laser powder feeding b—-¢opesrince of sin-

gle track
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Fig.3  Sprocket model
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Fig.4 No parameter optimization
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Fig. 6 Vertical section of sperocket
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Table 1 ~ Parameter of laser cladding
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Fig.8 Appearance of single track
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Fig. 10 Microstructure of bond zone

a—microcrack b—no microcrack

Fig. 11  Macroscopical crack
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Fig. 13 Processed model

Table 2 Contrast of theoretical value and measured value

maximum radius the height of

category length/width/"height/ of circular/  excessive arc/
mm mm mm
arcmm mm
theoretical * gy 546 245 14.5 7
value
measured ) 39 238 257 14.1 7.28
value
error/ % 2.76 2.59 4.9 -2.76 4
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Fig. 15 Microstructure of coating
a—bond zone with the substrate b—overlap of the single track c—the
middle of one layer d—the top of one layer e—camber surface f—the

position of the biggest arc
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Fig. 16 Profile of microhardness

a—deposition direction b—scanning direction
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