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Calculation of the interaction efficiency between the laser beam
and the cladding powder and effective factors

Zhang Qingmao1 2 Liu Wenji n', Yang Sen*, Zhong Minlin®
(* Laser Procesing Research Center ,Department of Mechanical Engineering, TSnghua Universty Beijing ,100084)
(® The Quartermaster University of PLA ,Changchun ,130062)

Abstract : On the badgsof the anayssof thefeeding pattern of the coating materid ,its behavior in the laser beam and
the attenuation of laser beam by particle doud during the process of laser coating with automatic powder feeding,the
methods to calculate the interaction eficiencyn of laser and particle peed vg are presented. The equation of the interaction
eficiency n isesablished and expressons relating the parameters in the processes are obtained. The factors afecting the
interaction eficiency N is studied carefully. /He\interaction eficiency N is caculated by means of metalography. A
reaonable explanation about why a maxi muR=fAteraction dficiency N is observed with the scanning speed varies is
presented.
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3. 1kW, 8mm,
60mm 7.8mm Q235 ,
ro = 0. 08mm Ni60A
H : d
=4mm,h=10mm, P=3.1kW p =8.522mg/ mm?,
A [1112] A -
0.9, Vo (1)
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Table1 Experimentd resultsof related parametersobtained by metd-
lographic method and the caculated results of vi, nn: S,

D
vd vil ve / n/ nJ DI S
(mm-s"?) (mg-s™Y) (mg-sy) % % mm mm
1 350 114 11.1 3.8 6.22 1.00
2 2.08 375 147 11.9 4.8 6.56 1.34
3 425 217 13.3 7.0 6.02 2.30
4 475 460 14.8 14.3 6.00 3.58
5 350 151 11.1 4.8 5.70 0.70
6 3.85 375 161 11.9 5.1 5.74 0.80
7 425 329 13.3 10.3 5.70 2.00
8 475 459  14.8 14.3 5.50 2.30
9 350 270 11.1 8.6 6.80 0.64
10 8.33 375 289 11.9 9.1 5.00 0.60
11 425 403 13.3 12.6 5.00 1.34
12 475 458  14.8 14.2 4.22 1.56
13 350 151  11.1 4.8 4.22 0.34
14  14.3 375 206 11.9 6.5 4.68 0.54
15 425 223 13.3 7.0 3.32 0.64
16 475 321 14.8 10.0 3.54 0.80
3.2 1
Vi, ,
) M1
M; = 2DSP/3 (9)
t1 = 1 v (10
) Vi
vi, = 2DSPvd 3 (11)
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