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Development of Metal Additive Manufacturing Powder for High Thermal Conductivity Die Casting Molds
A AR U (R = I
HAGIYA Toru, TSUJII Yuka and SAWADA Toshiyuki

Synopsis The fabrication of die casting molds by AM is a promising technology that contributes to carbon neutrality
because it leads to reduce power consumption in the production of each component. Conventional maraging
steel is commonly used in the fabrication of the molds by AM, but it has a lower thermal conductivity than
SKD61, which affects the cooling capacity of the molds. We have developed hot work tool steels (S-MEC™34D
and S-MEC™40D) and Co-free maraging steel (S-MEC™24M) that achieve high thermal conductivity and high
3D moldability. We present the alloy design of the S-MEC™ series.

Keywords: hot work tool steel; Co-free maraging steel; additive manufacturing; carbon equivalent; thermal conductivity
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Tablel Compositions of SKD61, S-MEC™40D and

S-MEC™34D.
A”Oy C[%] S|[%] Mn[%] Cr[%] MO[%] V[%] Fe[%]
SKD61 04[1.0]04 [50] 1.2]09 | Bal
S-MEC™40D | : ‘
S-MEC™34D L (Pat‘ent pepdung) |

2.2 WEELBEORSHRE
22,1 ERENECHE
AMBEBIEMICS VT, BERFRDIRHICLDE N
HBEEKEOTND, BNDOWEERTTDLHIC.
SKDG 1 ERMEDEINIRE 2 EEEFEMBCHEL.
miER A AT L-, SKD61DWEZFg. 1(a). k&
ELTNIBEEINT 1 3CERADMEAFig. 1(b)ICRY
IN713CTIZTY RS54 hBLUBOLEENA RSN
foo ERFEDEINIZ. NIESSICBOTREF?IHH
V., SETEELLBEZNICEDEDTHDEMIRS
NTWD, —AT. SKDB1IZIFFY RS54 MRS
T KBHNEBARECHY . BRANSHINTHLOH
GTHERBENTHDERESIND, DD, HBIE
WTOEFENDIEES LT, BEICBITDEEI BT

(2)SKD61

(B)IN713C

Fig. 1 Fractures of (2)SKD61 and (b)IN713C by AM.
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Table2 Hardness at each part in test AM mold ( ¢

180*120L).
Hardness(HPC) Inner part D/4 Outer part
Top 49.2 49.6 49.2
Middle 49.3 49.1 49.4
Bottom 49.4 49.3 491
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