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Characterization of lhser powder m icro-deposition of thin StelliteF wall
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Abstract For hser povder mico—-depos ition process the bonding beween the deposited materiak and the substrates is
ccial to the quality of the deposited components In order to fabricate fine thin parts w ih unifom th ckness and good bond ng
strength directly the effect of processing param eters on w all thickness unifomity and stabiliy of the process during hserm icro-
depositon of metallic povder fran Stelliel alby is nvestigated experm entally. The observatbn and analys s of the cwoss-secton
and the m icoostructure of the deposited hin walls ndicate that the change of heat dsspaton conditbn durng deposition
influences he wall hickness unibm iy Under rea e pocessing parameters thin wall parts with surface oughness(R,) as
lov as 10dm, the wall thickness as thin as Q éknms@\elaﬂurgi(ﬂﬂy sound stmucture can be depos ted directly It ndicates hat
laser m ro-depositon ofm etallic pow der has a bright prospect n hser surface m odification of small parts and d irect fabrication of
fine and precke components
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Fig 1 Crosssection m icroam orpho bgy of hserm cro-deposied StellieF at
by with power of 150W, scaming speed of 2 Smm /s powder feed
rate of 0. 73g/m i
a— one hyer b—4 layers c¢— 40 layers

B )

70Hm ,

Table 1 Influence of processing paraneters on hyerheight and wallw dth

transverse  povder feed rate/ hyer wallwdh W, width diver
gpeed/(mm* s ') (g min~!) heightPm ( average) Bm  gence
25 0 61 50 390 42
35 061 40 358 23
45 061 25 331 10
30 0 61 23 333 35
60 061 22 290 35
60 073 21 306 25
60 083 23 302 48
60 094 24 295 39
22
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Fig 2 Thin walk prepared by laser pow der m icro-depos i ion
a— for 100 hyers with continuous scanning b— 200 hyers w ith one scan-

ning direction and movement delay c¢— crosssectional mormphobgy of the

wall shown nFig 2b
2a 2b s

2c 2b ,
Q 4mm

23
Fig 4 SEM surface momphology of the deposied wall
a— as-deposited b— sand b hsted

JR,  10Hm

Table 2 Surface rughness of the deposited wa ll

rc’"“"[(cfd‘ % as-deposited sand blas ted
ared A surface roughness /Hm
; X y x y
R, 304 893 4.70 321
Fig 3 Crosssectonalmicrostructure of the thin wallwith section parallel to R, 39, 03 83, 41 36 78 43 29
the scanning direction Ry 4.87 12256 4312 5507
a— opticalmicroscopy b— SEM back scatlering electron microscopy
of the top wo hyers * %,y indicate that measuring direction on the surfice of hewall as
OM , , shovn nFig 4a
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