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Fabrication and affecting factors of m etallic parts by m eans of hser freeform ing

HU Qianwuy, YANG Tatping LI Peng ZENG X wo-yan
(N atbnal Engineering Research Center for Laser Processing Institute of Optoelectonics Scence & Engneerng H uazhong

Unwersity of Science& Technobgy Wuhan 430074 China)

Abstract For the sake of evaliating the effect of laser process ng paraneters on the shapng accuracy of laser freeform
fabricating for sold metallic parts the experiment was arranged by m eans of orthogonal design W ih the ai of CNC con tinuous
interpo htion model endowed w ith vebcity prospecting the problen of too hrge hser heat mput on the sectional contour path
during fabricating of thirrw allm etallic san ple was solved The metallic san ples which n good shapew ere fabricated by m eans of
laser freefom fabrication The resultshows hat transverse velocily and laser powerwere the tw om ajor factors affecting the shap ing

accuracy and the effect of the fom er was m ore ran atkable
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Tabel 1 Ly(3%) bl of orhogonal design and result of experin ents
ficor A B C D z
No laser pow er W tran sverse velocity/(mm® s ') powder feed rate/(g* min~ ") overlap rate/% height deviation of edge/mm
1 700 4 3.0 333 -0 02
2 700 8 4.4 50 +0 11
3 700 12 5.8 66 7 +0. 57
4 1000 4 4.4 66 7 - 174
5 1000 8 58 33 3 - 008
6 1000 12 3.0 50 +0.08
7 1300 4 5.8 50 -321
8 1300 8 3.0 66 7 -0 14
9 1300 12 4.4 333 -0 01
K, 0. 66 -497 - 008 005 K = 2.z
K, ~ 174 -0 ~ 1. 64 318
K, ~3.36 0 64 “272 - 131 G= D z=-444
R?/3 4.9 8 37 3.36 394 R = YK
N 280 6 25 1. 23 182 S=R>/3-G*/9
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Tabel2 Table of variance analys s
source of  squares sum degree of average squares  quantification
variance  of deviation freedan  am of dev iation  of significan ce
A S,=280 2 1 40 22
B Sp=625 2 313 30
C S¢=12 2 0 62 1
D Sy=182 2 0 91 L 47
1 4
:A1=0.2ZBZ=—0A04;C£;—O 03D,=0 02 Amm /s HNC-1
oW, ol 3 Og fom, ’ o= 600um /s, e
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2 ve/
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TO0W, 6mm / 3 0gh ’
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Fig 2 Metallic part of hser freefom fbrication ( 3)
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