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Production of Casting Cores using Powder Bed Fusion
Techniques
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Abstract Traditional casting methods require long production lead time and high cost while not
accommodating design changes easily. One of the technological alternatives to improve casting method
to meet diversifying needs is Additive Manufacturing (AM). Among the 7 AM techniques, Powder Bed
Fusion (PBF) is deemed most appropriate for casting applications. Currently, most AM machines are
imported; therefore limiting the scope of available services and applications. This paper explores the
domestic development of AM machines as well as the applications in casting. Each chapter describes
development phases of PBF machines, applicable materials and parameter settings, while the last chapter

illustrates a successful case of additive manufacturing industrial casting cores.
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Production of Casting Cores using Powder Bed Fusion Techniques
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Fig. 1. Schematic diagram of Powder Bed Fusion.®
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Fig. 2. Mechanical structure of PBF machine
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Table 1. Comparison of key attributes (vs. EOS S750)

Unit e 7| EOSit: $750
ZH| 7] mm 2000%1220*1920 1420%1400%2150
] A kg 500 1050
=9 37 mm 600*400"400 720*380*380
28 &% arlh 1000 ~ 2500 2500
S A @ 0.2 ~ 025 0.2
Focus Vario scan F-theta lens
Laser Single Laser Dual Laser
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Fig. 3. PBF powder particles
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Table 3. Key properties of powders used

RCS
Type Unit PBF
Density g/er 2.7
Melting point T 1825
Stick point C 84
Shape Spherical
Average size um 85.9
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Table 4. Key test parameters

Unit Value
Laser power W 50 ~ 70
Scan speed mm/s 1000 ~ 2000
Hatching distance mm 03 ~ 1.0
Layer thickness mm 0.2 ~0.25
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Fig. 4. Test results by hatching distances
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Table 5. Tensile strength by heat treatment parameters

A2 =3
1-1 5.12
1-2 4.88
1-3 200T/3h 5.04
1-4 452
1-5 4.92
2-1 5.03
2 200T/4h s
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2-3 5.26
2-4 6.59
2-5 5.53
3-1 4.92
3-2 5.12
3-3 180T/3h 4.74
3-4 4.47
3-5 457
4-1 5.42
4-2 5.21
4-3 180T /4h 5.57
4-4 6.02
4-5 5.46
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Fig. 5. Core and casted output using PBF
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