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Efficiency optimization of
selective laser melting for multi-parts
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Abstract: An optimized method was proposed to improve the processing efficiency of Selective Laser
Melting (SLM) for multi-parts. First, the time consuming of the SLM process was analyzed and the
2. 5D nesting rules for the optimization were established to reduce the time consuming. Then, the
2. 5D automatic nesting was studied. A simplified method which uses the 3D projection to convert the
2.5D nesting to the 2D nesting and an algorithm for generating the projection from slice data were
presented. Finally,by taking a operation model for an example, an experiment was performed on the
virtual SLM system developed with OpenGL. and VC+ + to simulate the motion of real system and to
validate the feasibility of the method. The result shows that the processing times are reduced from 4
to 3, the recoating times are from 3 892 to 2 231 and the expected processing time has been from
91 276 s to 69 918 s at a scanning speed of 600 mm/s, slicing thickness of 0. 035 mm and track space
of 0. 08 mm. The time consuming has been significantly reduced as compared with that before optimi-

zation.
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Fig.1 Time consuming of SLM for multi-parts

IR
T, =T.+ T +T,. D)
T RN L A BE 55 0 BT A A 3R
SEARBOG A I TE]E A A S A R D S
IRHETRA OG5 T, ROREE @ A BT 55 v Al A B ]
SR T, 75 Y e 5 I ) BB e (B, Her
T =N X T., (2)
N; RR GG @ A AL 55 h B F 09 B R DD R J2 8
T. R HZ RIS A, 2 M .
BT, T Z R 53N« A BT 55, 0
PR IHAERT ] T, 40 B

Tf: ZTf, - ET‘Ci+ET‘Si+ETI):
i—1 i=1 i=1 =1

TCXZI:NmLTSerXTP. (3)

T, T/ IrA ZF 18R 202 S2AR O 36 i )
B, A5 FE A S, A EE.

MAZ GO LA W, 52 e 2244 m A B 1] 19 B

2o SRR I ] T, X 2 N, 1 28 o 45 i 1]

x X T, o 13X P A 1] 55 Rl AY U 0 4 vk R B8 AT: 5%

R 65 P 0 K ) S B2 D) N AT % T

DN, B985 IR« A § AT
VO R Y RN, B 48 0 R I
P BRI IR 9% ORI AT 553877
R, AT 200 A2 e RO 2 5
SR R - BRI C HB i

P B YD RHCZ A D) N,



55 4 1] Xl

A3 8 22 AR X O A B AR I LA 701

3 2.5 A AL AL

HERE PR B R TORE, Bl AR TR — E B Y
FEARFN R 25 72 1Y X8 b, U AT RE 22 4 HE s 2
(LA i T 9 K oe 3R 4R 50 8 4k 2
EHERLFD 3 dEHERE. 2 dEHERb R fE7E— 1 2 47
1 X 3 PR AT fE 22 M HE L 2 4R PR WO T AE YD
W PRSI T 2 RE R 3 dEHERLR fR AR
— A~ 3 47 Ja] X 3 b S Al RE 2 M HET 3 4EEE
T AL v AR e s T R R

SLM B rf , B R P A i 78 2 J] 1) HE s
T3 YEEIE A 3 4 =[] DX I HE i CAn i 2 By
) AHAT T3 gEHER R SLM /Y T 2%
K F AN IENTT i R JLF- A 23 B2 U
3 Z A BAEFAE A B TR I 4 i B 1 155 20 .
BT LA SLM RS v 22 0 4 R it i] LS A R 3
HEFAFEITEAE 2 Y He Mg DI 0 HE . [m] i AR 4
TV FAF e A 3 4z sh A
BECUNTEL 2 ) sl Ae 2 4 3 A v R Al E 2 M
HEW 3 4eZAFEIE /I FRZ 0 2.5 4EHERE

Bl 2 FF A 2R s ) o Y HE

Fig.2 Arrangement of parts in forming space
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Fig. 3 Forbidden situation in SLM for arranging parts
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Fig. 4 Model representations in 2D nesting
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Fig. 5 Projection generated from slices
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Fig. 6 Composition of two external contours
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Fig. 8 Superposition of lines
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Tab.1 Comparison of results before and after optimizations
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