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After years of development of laser cladding forming technology. it has made many successful industrial
parameters on geometric characterizations. Five parameters are defined to describe the geometric characterization of

applications. However, how to control the process to achieve the best forming results? We need study the
relationship between the processing parameters and the forming accuracy to find the ultimate best solution. We

prepare the 316L stainless steel specimens using the laser cladding forming to investigate the influences of processing
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single layer cross section, and then the measurement data is processed with the linear regression method to establish
140.3390; 160.3900; 350.3390; 350.3850

relations between processing parameters and defined parameters. In addition, the laser cladding parts prone to two
types of typical defects: micro-cracks between grain boundaries and poor fusion defects between two layers.

laser technique; laser cladding forming; geometric characterization; linear regression
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Fig.1 316L powder for the deposition under SEM
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Table 1 Chemical composition of 316L stainless steel (mass fraction, %)
C Cr Ni Mo Si Mn Fe
3161 <0.03 18 11 3 0.7 1.7 Balance
*2 BRRERRENLEZSHASG
Table 2 Processing parameters for the 27 single layer depositions
P /W Q./(g/s) V' /(mm/min)

180 0.025 300

360 0. 050 600

280 0.075 900

£33 ZRERBIENLZEZSHMNEG
able 3 Processing parameters for the multi-layer depositions
V /(mm/min) Number of layers Inter layer distance A /mm P /W Q./(g/s)

500
700 3
900 10 0.2
1100 1 0. 25 280 0.050
1300 5 0.3
1500
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Fig. 3 Defined cross section geometrical parameters for
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Fig. 2 Six single layer depositions and low carbon
substrate each single track
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Fig. 4 27 single track cross sections under optical microscopy
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Fig. 5 Multi-layer cross sections under optical microscopy
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Fig. 7 10 Single track width versus P**/V/* Fig. 8 Single track cross section versus PQ,,/V**
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Table 4 Relations between the geometric characteristics of cross sections and the main parameters
Quantity Combined parameters Correlation coefficient (R?)
H PQ IV 0. 944
w prye 0.922
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S; In(P"" Q" 0. 649
H; In(P*VY' QLY 1) 0. 765
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Fig. 10 Comparison of the heights in function of scanning speed at different h-inter layer feed distances.
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