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AR e WA (Ixawoxh) Imm® Sy HE/dpi JZRmm g Sk RS
Innovent Platform 160 x 65 x 65 400 x 400 0.1 —
ExOne S-Print Platform 800 x 500 x 400 400 x 400 0.28~0.5 —
Exerial Platform 2200 x 1 200 x 600 300 x 300 0.28~0.5 —
VX200 300 x 200 x 150 300 x 300 0.15 256
Voxeljet VXC800 850 x 500 x 300 600 x 600 0.15~0.4 2 656
VX4000 4000 x 2 000 x 1 000 600 x 600 0.12~0.3 26 560
AJS 1000A 1000 x 600 x 500 400 x 400 —
THALE AJS 2500A 2600 x 2 000 x 1 000 300 x 300 0.2~0.5 —
AJD 2500B 2500 % 1800 x1000x2 =300 —
PCM300 300 x 250 x 250 1x1024P
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Fig. 1 Typical sand mold (core) prepared by 3DP method
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Fig. 2 Flow chart of 3DP-based sand casting process
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Fig. 3 Bonding morphology of sand particles with different particle size, layer thickness and binder injection amount
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Fig. 4 Furan resin sand mold printed by 3DP technology without ( a ) and with (b ) air cavity surrounding the riser
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Fig. 5 Photographs of complex-shaped alumina ceramic cores fabricated by an inorganic binder
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Table 2 Typical SLS equipment by some domestic and foreign manufacturers

25wl fRTFR s BE S [/mm? WO 2R /mm FEHEEE (m-s™)
sPro™ 230 550 x 550 x 750 CO,, 70W 0.08~0.15 10
3D Systems ®
ProX® SLS 6100 381 x 330 x 460 CO,, 70 W 0.08~0.15 12.7
EOS P810 700 x 380 x 380 CO, 2xT7T0W 0.12 2x6
EOS
FORMIGA P 110 Velocis 200 x 250 x 330 CO,, 30 W 0.06~0.10~0.12 5
T LaserCore-6000 1050 x 1 050 x 650 CO,, 120 W 0.08~0.35 6
R
- LaserCore-5300 700 x 700 x 500 CO,, 55 W or 120 W 0.08~0.35 6
P HK S1400 1 400 x 1 400 x 500 CO,, 2 x 100 W 0.08~0.3 2x8
R HK S800 800 x 800 x 500 CO,, 100 W 0.08~0.3 8
N HT1001P 1 000 x 500 x 450 CO,, 2 x 100 W 0.06~0.3 2x15.2
g SR . .
Flight 403P 400 x 400 x 450 Fiber Laser 2 x 300 W 0.06~0.3 20
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El6 ERIBIIEX LSRR
Fig. 6 Different materials for parts by SLS technique
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Fig. 7 Sand mold and casting prepared by SLS method
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Fig. 8 Cylinder cover sand core and casting
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Fig. 9 An engine channel sand core by SLS
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Fig. 10 Al,O4-SiO, ceramic parts prepared by SLS technique
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Fig. 11 SLS patterns and casting

(@) hFtsiee



Vol.71 No.1 2022

1, FERIFANRENFESK, FIHURIHENRE
SBEE0.17%~0.19%, FHEMAREEFIHER0.693 um, 1A
FK IO TRER

MAEX RE AR RN BERRS; Bk
SRR, 27, BERND, fIHSER,
R REABREZ FL, FFZM RPN
RIRS, REHAS, HIPEME. B9, ATHE
SLSp IR e ESBELIBEFERER, —KREH
TIEHBRNE, GNSLSEBHEY (&) M iT/EHERINA
Bl SEmFENIBLIRSRESEERBE, JBETH
SBHEIN. Bk, EA2. Kassgu e
BHRIBE—MRAEIIACT6-8, REMBHE—RAIX
12.5~3.2 um; MHSFBENABE—REDT Sk
MEEFH TR BLRSRESEREREE, JRTHER
BN, imaesugT P SHRIBE—REIL
CT6, FEFEME—MRE6.3 umlA T, EXEFiaEEmg
FETE, BEARAEREERIRZERA. &%, I
B, RENBETESEERTERRT.

3 JEEMCmFRA (SL)
SKEHATI86ERHUIRY, FABTE—E
KEWGEEY, BB ER KL
S FIBK—ERE, TSR LRT, 2R
EMSEFIGAE SRR . BRERIE

PR EIR B ANR3FTR

AT EEURANBERS, BRIERHESE
BREEHELZRES . RAEXEURARFIEEERS
EHEISPTEAONER. R, BEREX () F, F
LR R gara - mBl & @, FRYCEA RN AIE
13Fi7~, ERARRBAREHFREIBAII B ITH

TZFHTTREMAR.

(a, b) SLSI&E#L; (c, d) #51F

El12 SLSHIEAIEERIBREL
Fig. 12 HIPS sample formed by SLS for investment casting

&3 EMIMNBST HKEFHISLIERE
Table 3 SL equipments produced by some domestic and foreign manufacturers

2 )RR S B 25 [ /mm? S3JR)RE lum bJetl
ProMaker L6000 800 x 330 x 400
Prodways 25~150 LED
ProMaker LD20 300 x 445 x 200
Admaflex 130 160 x 100 x 110
Admatec 10~200 UV laser
Admaflex 300 260 x 220 x 500
ProX 950 1500 x 750 x 550 125~750
3D Systems UV laser
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Fig. 13 SL samples with different materials
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Fig. 15 Fabrication process of a complex alumina core
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Additive Manufacturing Technology and Its Application to Casting

FAN Zi-tian, YANG Li, TANG Shi-yan
(State Key Laboratory of Materials Processing and Die & Mould Technology, School of Materials Science and Engineer,
Huazhong University of Science and Technology, Wuhan 430074, Hubei, China)

Abstract:

The application of additive manufacturing technology in casting is one of the main fields of additive
manufacturing technology application. Additive manufacturing technology can directly prepare casting
molds (cores) with no need of patterns, and quickly cast complex castings. The combination of additive
manufacturing and traditional casting technology can break the constraint of traditional casting technology,
improve the casting flexibility and ameliorate working environment. Besides, the additive manufacturing
promotes realizing “free casting”, greatly simplifying the processing process and shortening the manufacturing
cycle. This paper summarizes the basic principle of additive manufacturing technology and its development
situation domestic and overseas, mainly focuses on the development status of several main additive
manufacturing technologies applicable to the casting field, including three-dimensional printing, selective
laser sintering, stereolithography, layered extrusion forming, etc. Finally, the future development direction of
additive manufacturing technology in casting field is prospected.
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