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Fig. 1 Arrangements for laser cladding using blown powder
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Table 1 Relationship between dilution and microhardness(HV25gf)
Dilution( %) Lower than 10% Higher than 10% Base metal
Microhardness(HV ) 60~ 80 90~ 120 200~ 220
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Table 2 Results of cladding sample ( defocusing distance= — 30mm)
Sample Laser power Speed Powder Layer width Thickness Dilution
No. /kW / mm °min ! (% RPM) / mm /Pm
1~1 2.0 350 2 2.63 100 High
1-2 2.0 400 2 2.38 49 Low
1~3 2.18 420 2 2.38 53 Low
1~4 2.18 460 2 2.05 31 High
1~5 2.4 500 2 2.32 30 Low
1~6 2.5 650 3 2.25 60 High
1~7 2.5 700 3 2.13 40 Low
1~8 2.5 750 3 2.0 50 High
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3 —35mm
Table 3 Results of dadding samples (defocusing distance= — 35mm)

Sample Laser power Speed Powder Layer width Thickness

Dilution
No. /kW /mm°min ! (% RPM) / mm /Pm
2~1 2.0 250 2 3.38 157 hi gh
2~2 2.0 300 2 2.5 62 low
2~3 2.0 350 2 2.4 44 hi gh
2~4 2. 18 360 2 2.2 58 low
2~5 2.4 380 2 2.38 35 low
2~6 2.5 530 2 2.38 23 low
2~17 2.5 540 2 2.35 20 low
2~8 2.5 530 3 2.38 50 low
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Fig. 3 Cladding speed vs. layer width
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Fig. 4 Qadding speed vs. layer thickness
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Fig. 5 Two typical profiles of dadding section
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Table4 Recommended parameters for laser cladding
Laser pow er D efocusing Cladding Powder flow
/ kW distnce/ mm speed/ mm° min~ ! rate (%9 pm)
2.5 30 700 3~4

2.2.2 %i#E

s ( 2~3mm).
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Fig. 6 A way to improve quality of multi— pass cladding layer
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Laser Cladding of Thin Copper Layer on Stainless Steel
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Abstract An investigation is underway to assess thin copper cladding on substrate of 316L stainless
steel by CW CO; laser. This perliminary work analyses some special features of the cladding process,
provides a basic information about the relationship betw een the parameters of cladding processing and
the quality of cladding layer. The influences of cladding condition, such as laser power, beam travelling
speed, defocusing distance as well as power flow rate, on copper layer are also discussed in this paper.
The main achievement of this investigation is the fact that a thin copper layer can be obtained on the
substrate, with thickness smaller than 100 #m, dilution lower than 10% and few thermal distortion .
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