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Properties of Plastic Mold Steel, HPM-MAGIC®
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For high precision plastic molds for parts used in household appliances, OA machinery,
automobiles, P20Ni steel (AISI P20 steel with 1 % Ni) is mainly used in Europe and America,
whereas improved P21 grade (NiAl precipitation hardening low carbon steel) is mainly used in
Japan. There are problems due to the fact that P20Ni has lower performance in weldability
and machinability because of higher carbon composition, while improved P21 grade has low
toughness and needs double melting for high mirror polishability because of Al addition.
Hitachi Metals has developed the new 40HRC grade steel, HPM-MAGIC®, which overcame the
problems of conventional steel mentioned above through alloy optimization and nonmetallic
inclusion composition control technology. The practical use characteristics and the reliability
characteristics of HPM-MAGIC were investigated in detail.
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Fig. 1 Polished surface of tested materials of (a) HPM-MAGIC®,
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(d) P21 grade steel
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Fig. 5 Tool wear comparison of face milling chip after cutting
(@) HPM-MAGIC and (b) P21 grade steel
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Table 2 Cutting conditions for radius milling described on Fig. 6
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Table 3 Cutting conditions for endmill described on Fig. 7
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Table 4 Cutting conditions for ball endmill described on Fig. 8
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Fig. 7 Tool wear comparison of coated carbide endmill in heavy
cutting condition after cutting (a) HPM-MAGIC and (b) P21
grade steel
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Table 5 Drilling test conditions described on Fig. 10
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Table 7 Effect of step-feeding on deep hole drilling
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Table 6 Dirilling test conditions described on Fig. 11
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Table 8 Welding condition for weld cracking test described
on Fig. 12
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Fig. 12 Y-groove weld cracking test of (a) HPM-MAGIC and
(b) P20Ni steel
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Fig. 13 Welded part polishing surface of tested materials of
(a) HPM-MAGIC and (b) P20Ni steel
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Fig. 14 EDMed surface of materials of (a) HPM-MAGIC,

(b) P21 sulfurized grade, and (c) P21 grade steel
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Fig. 15 Capability of (a) HPM-MAGIC and (b) P20Ni steel
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Fig. 16 Nitriding property
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Fig. 17 Microstructure at cross section of nitrided surface
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Table 9 Testing conditions for rust resistivity described on Fig.18
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Fig. 18 Rust resistivity of (a) HPM-MAGIC, (b) P20Ni steel,
(c) P21 sulfurized grade, (d) P21 grade steel, and (e) CENA1®
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Table 10 Thermal conductivity

HIzBE (W/ (mK))
Ei

20C 100 C 200 C 300 'C
HMP-MAGIC 31.4 34.1 37.7 40.2
P20Ni% 324 36.5 39.9 40.8
P21% 28.5 326 36.4 38.7
Ay
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