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M icrostructure and m echanical property analyses of the m etal parts
direct fabricated by hser chdding

JI Sheng -qin, LI P eng, ZENG X wo-yan
(National Laboratory of LaserT echnology HUST, W uhan 430074 Ch na)

Abstract Some tensile sanples of stainlss steel have been fabricated directly by laser cladding with three path- filling
modek The results show that the fracture character of tensile san ples w ih high bond strength is ductile mpture and the yielded
strength and rupture strength are higher han the comresponding values of sanplesw ith the conventional processing m ethods The
orientaton of laser scanning has no significant nfluence on tensik perfom ance M icostructure analyses of tensik san ples by

SEM show that ciystalline grains are very fine and have the orien tated sold ification structures

Key words laser technique hser cladd ng direct bser fabricaton(DLF); m echanical property stainless stee]l metal pow-
der
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Fig 1 Patlr fillngmodek of direct hser fbrication
a—x direction raster fillng b—y-direction rmaster filling c¢— counter offset

filling
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Fig 2 M icostructure of cross section of sanple w ith = direction raster filling
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Fig 3 M icrostructure of san ple vertical sectionw ith x-d recton raster filling
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Table 1 Canparson ofmechanical properties of laser cladding stainless

steel with three patr fillm odek

path-filling methods Oys MPa Oyrs M Pa &M
x- direction raster filling 569 771 60 8
y-direction raster filling 590 707 59 6

contour offset fillng A2 754 609

Table2 M edanical properties of stainless steel w ith the conventional

process ing m ethods!?!

cond ition O M Pa 4
cast 316L(CF-3M ) 552 55
hot fmshed & annealed 316L bar 430 40
cold finihed& ameald 316L bar 620 30
P
X ) 9
> ¥
, ) , 1 2
) 2 )
P
T4MPg 61%, ,



132

23

CPS

21

0

168

1264

84

42

8

s 2a 3a )
’ Fig 4 SEM morphology of the tensik fracture surface with a- direction rasier
filling
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Fig 5 Canposition analyses of the tensil fracture surface w ith a~ drection raster filling a—basemetall b— cinder nclusion 2 ¢—SIM mormpholbgy
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Fig 6 The dependence of M SR and jitter on injection pow er
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