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A New Scanning Path Generating Algorithm Used for Selective Laser
Melting Rapid Prototyping System

XU Li-min, YANG Yong-qiang, WU Wei-hui
(Institute of Mechnical Engineering, South China University of Technology » Guangzhow, Guangdong 510640, China)

Abstract In the process of selective laser melting of metal powder layer-by-layer, frequent scanning is carried out
by the scanning system,so reasonable selection of the laser scanning path is the main problem of this technique. A
scanning path generating algorithm ., called “blanking” was proposed in this paper. The implementation process of the
algorithm is as follows: First, the scanning lines of each contour are generated, while the contour’s shape can be
divided into convex polygon and concave polygon, and the generating process of the scanning lines of each contour
needs special treatments . In order to decrease the number of repeat calculation, the contours can be divided into a
series of simply connected region. Blanking method will be used for the contour's scanning lines to generate scanning
lines of the layer by the unit of simply connected region. Afterwards, the output order of the scanning lines in the
simply connected region will be optimized by the rule of adjacent, and then the blocked final scanning lines can be

obtained. These final scanning lines can be used for rapid prototyping process. Test result indicates that the

algorithm has a high versatility, rapid generation of the scanning lines.
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Fig. 1 Operating principle of selective laser melting
equipment
EEE Nl AV WS ESE B RIPNA = A TR
R RCR B B R R, WOG A B AR B AR U R

— ELJE B W AMRE R ST S PR AR . H AT
R I T B A A ARtk E R A WM, — P B E T AT
LML A E, B —MEETITERAMM
BARERE R, MR ERE AR AL
I PR AR B A A 2 Rk RO R A E R
TR TH B B AR R R, B R — A
BT P LM AR A k.

3 AR A AR A S B A
3.1 EXRES

IDNLE Sub KL Subi A NEa- S SuRC N
SR, MR T B FA AL HR A I K BT i HR
Fl—ZF, XN ZHEMELZHE. ~FKELS
i 25 LT AR At — e PSR R E L (5 R
FEOH =AM

2) MEHiE. LR IH TR R PP ELR,
A5 T 18] B9 2 20 AN 2 8 9 R 40

3) BEAXES ., ~AMIMREEEFEE W
PN R T L BRGF) IX R P B ) A IR B B A
JER BB RBOR 1

O REEEE. BRI IREEERNR
/NFETE » — BB BT S A AR XY B R/MEA
B B — AR A B G B B /IMEL R B8 R T R AR A
XY MR AREA S B — R AR R E R

5 “HR"#%. RN ZUEAES RS
B R — 2R MRS 2R R
B KA B E S J 0 N MR
B 2 B 5006 2 S 7E e B 1 B9 N, Jo e e R
LAE 2 £ ANAMEK. MRERE 1 58EF 2
WML E S A N4 B R, 4
MR 1 A Bl & i B ISR T 8 22 )l — AR 51 1] B
— R B PAT S 5 B AR 38 R B T AR A4S FE B Y
Bk, WaKES TS AR LM ER, tat
J2 B T B R R Ao B 35 il 2 02 B M B R A

contour 2
contour 1

B2 Bk A AR E R

Fig. 2 Graphic of using blanking method to generate

the scanning lines



198 ol B

pin 34 &

3.2 RERAMKNEREE

—&PMK SN Z AR, — B EWA
A T AR — A B R 2 A RN E
i, AR R BR A, HH I N R
o, AR B 40 2 B BR A R, AN 3 TR
AN RS T 22T K IR T BRIk B LI, AR AY
FIHl SR Z M BR 15823

B
v
7 inner contour “
‘\
\
M

outer contour

B 3 T R AR BR A 4 4R R A0 B R
Fig. 3 Disposal rule of scanning lines when convex

polygon is an outer and inner contour

FMKTES ML A A3 B W] RE A7 7R W5 1 BUE
ZRXE-ATEZHENREBLERET=Z4EES
WU R JE AR CLI XA, P R B =R
— B J7 8] PR B9 , S5 JBE R 40K 53 B £ O ) A, N H
BRI IS § A7 4 . FAERTE 5 R AR mHE
B—ITR MRS AR T LB A A
J i BEOR H B 32 589 55 5 U A 7 02 B ARk B, K
AR, WE 4 s R M, B
MAMKTES LG FTE 4 D3R X 44
32 AT LA B Rl e B 4 7 X AB, CD B K BC,
DA, THRABE W AMELERNPFHRIANE
AB,CD E M B & 75 3, H B B A R & B 4
23 G i — SE R AR AL B R AR

B C
K4 HAHL5ME 0N B R
Fig. 4 Graphic of the scanning line is crossing with
an concave polygon
M ZBTE AR R, B %4 3 BC,DA
B A B, DA K9 T W BT B, B AB, CD B 4%
LB AHN MRS R B s B BN . Wk
RN EAMA L IAES T o EK KBS 2%

FTWT, BB A P SR BT R B, IR A kgt R
BEGRR ML B 2O B, B 3 A4 B 3 4%
LBAEAAMKERNGRE. SR . MEMEHE
AN B, L P B AB,CD X BRI R B AH &
B AR PAT B IBERAE

WK 4 Frn ETE , BH N FS B AT, B
RESRBELMERHESHAWMEBEASG TR
AD,CB #1 DC,BA, H - DC,BA 2728 iy £k B
HEFR, Y I AD,CB x4 Be 4 & 7 Xt
BEASTWSHERBEMA— TG EHLER, R
R AD A KGR EERENAHEERD.
RXASFLI Y AR A A8 R Y i B s B . TR, A
R DC,BA XHENEKBEHAE X, R BBIER
2 WK A ST
3.3 BEBEREAMXS

oy BEREXENEHWEBDERITENR
BOEERTFBTNEE. AR kL —2
BRGWHEEXABELE, RN HTRERKX
BRI 4 e A R R o B — s R B, R4
BEEXE.EAETESREBNRECRE A5
R4 43, ] & 22 1) B 4035 26 R A0 I 45 %0 S ) ) 4 5 %
RAREANCEECLERE BHOLE &, N
A BEATRE B, RKKGE I EANRE,TE N
BB SR E . RIERHESCERI8 ] r R B
Fik, A0 EERA A £ B g X3
FUR N A WS e m B ralE, B A Nga s
WHE B B & WAL K 1, B2 BETA—1
BAEE X I, MR N AR IR B R 68 S S i B it
EEXBRNIRERERST L., 2R
G BERERESRTET N REEXE. WE
SERNRE 1—8 1 1,7 BANSMNE R . B b 50 R
AR THAREEXR., HPRE 1 MgEsR
B0, 2—6 MM E & WECH 1,5 7 Waa
TWECH 2,58 8 Ky 3, Hy B I X B4 Rl 43 A0 U

Y g
3] {4
— 6
3
rly
i
g { 8 ]
L
g
35 L
e— 7
E] 1 5
21’ \.D

1

B 5 R R

Fig.5 Grouping of the cross-section contours
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