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Analysis of affecting factors of overhanging surface quality by selective laser melting

LU Jian-bin, YANG Yong-qiang, WANG Di, LUO Zi-yi, SU Xu-bin
(School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Overhanging structure is an inherent geometric process limitation of selective laser melting( SLM) , which would
easily reduce the shape and dimension accuracy of built parts. To find the causes of defects in building overhanging surface,
overhanging structure building experiments were carried out on 316L stainless steel at different inclined angle, scanning length
and different speed. The results showed that at smaller inclined angle and the lower scanning speed, more serious warpage would
happen, and the theoretical minimum building angle and reliable building angle fit with the experimental results at high and low
scanning speed. High-speed scanning can build the overhanging surface with the minimum building angle, while low-speed
scanning can only build the overhanging surface wif}f a,teliable building angle. Wrap of scanned overhanging surface would be
more likely to happen along the long line direction. By control of local processing parameters, the quality of overhanging surface
can be significantly improved. The basis for building overhanging surface by SLM was provided from the perspective of process
and design, and the preliminary solution was proposed.
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Fig. 1 Slicing model of overhanging surface
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Fig.2 Schematic diagram of overhanging surface scanned by laser beam

a R, ATRE, T EEOEAS B K ZHX (WA 2
BRSO R, VTR R MR SR OR Y 17100, Fr
LU FEME R MBOE N TS B &M A S X H Atk
XHEXHEEMARE S, FEEN K EX M
AR MR E S RMEME S ERTIGREIR AR P,
XEFEHSHRBEERERHN HHREY, TREFRE
2, RoMRENRE, M2 hF SLM Bl 2 o
FREEBN 1T R AR, & A ST B RS/

REMEMMETER RN R E R0 HE EEE,
PR R B 1 G
1.2 SLINg &R

ASLHG S G SLM RS A R4 O Es . A 3h
ERLEINL B R ARG REAN BEMALRE R
BE%, ZRGEMBERLEZFAHEE SPI 200W
£ 1090nm BN B E LR A HOLEE, A K
HMER MERBTTR HaK SRR EEEMN A
B TR0 R B AR AT, WO R AR B 5 4R iR 4 A 7
eI, A HS R K E , AT M ERES
JBZ 3 X BOEE B B R R AR B B AR
#o BOtHARMKRE SR, RFED 0 BERE . H
i K 10mm/s ~ 5000mm/s, il T.JZ B 20pum ~
100pum , BOGR BB HAE T0um, RALRT B BEHAY 3
YRR T F R ALK, 18 B T H O R A
BV R REER  RERIHTAENEANRF R EER,
BEHEERE TS B R, BB R SR
HEER 3 4k, &BMRE SRS S KEE L, B
I, FE AL B AR S RSV AL,

e E AR AL 500 B 316L AEMRHR AR B
R REIE0 R w(C) =0.0003,w(Cr) =0.175,w(Ni) =
0.1206,w ( Mo) = 0.0206, w (Si) = 0.0086, w (Mn) =
0.003,w(0) =0.0013 K& JE Fe; iR AR, Bi 50
(BEEAE0 J:/NF 15pm(0.5) 57/NF 30pum(0.9) ; 3k
PR 17 1pm MR APASETRE 2 4. Odg/em’

1.3 XLWAH%E

HAERTRA AR 0 MEEE, TE 0 /D
it AR R A, 3RAS SLM ol 7R Ak 2 ) ) B/ NS A
o YIRERER3S5pm, I TEECH 150 2, 8— T2
RoFH 10mm xSmm, FOEDIZREE N 150W KA -y 7
EZ RS EARHMERR", AR L HEER v =
200mm/s Fl v =600mm/s BN [FIBS M 6 HEFEm, T
RN RS RN, SCR S RN 1 fim

Table 1  Building different inclined angle overhanging surface at different

scanning speed

No. scanning speed 6/(°) || No. scanning speed 0/(°)
1 45 6 45
2 40 7 40
3 200mm/s 35 8 600mm/s 35
4 30 9 30
5 25 10 25
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Fig.3 Overhanging structures at different angles # and scanning speed of
200mm/s and 600mm/s ( laser power: 150W, layer thickness:
35pm, spot diameter:70pm, scan spacing: 80pum)

Wi 0 M 25° ~45° (R FEmBUER L . AWEHHE
LIEH, B2 ~5 B E, HRREWTHTE
FEEMEEY, HES 110 AR, SR
BULFHRIESE BER 6 ~9 BB AL KR Vi A R T
JUF R AR &4, BEYHRARD,

M 4 F LA N 80mm 1B 1 W b

Fig.4 Overhanging surface ( supported) with the scan line length 20mm
and 80mm( laser power;150W, scan speed: 200mm/s, layer thick-
ness:35um, spot diameter;70pum, scan spacing: 80um)
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Fig. 5 Relationship bhetween the minimum building angle and scanning

speed of overhanging surface
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Fig. 6 Contrast of local parameters optimization in building overhanging sur-

face
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