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Research and Development of Casting Process of Large-Sized and
Heavy Section Ductile Iron Template Component for High Oil Pressure
Injection Molding Machine
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Abstract: The large-sized and heavy section template is one of the key components of high oil pressure injection
molding machine. This paper introduces the technological difficulties of such ductile iron castings, designs the parting
scheme, the gating and feeding systems, and the cooling system, and simulates and analyzes the shrinkage cavity
and porosity defects with the help of CAE software. Through material micro-alloying treatment and strict control of
the spheroidization, the inoculation and the pouring processes, the ultrasonic flaw detection results of the castings
meet the level 1 requirements of EN 12680-3: 2011 standard and reach the oil pressure requirement of 20 MPa. The
mechanical properties and metallographic structures of the cast-on test blocks all meet the customer's technological
specifications:tensile strength =390 MPa, yield strength =260 MPa, elongation = 8%, and spheroidization rate 90%.
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Fig. 1 3D casting diagram of ductile iron template used for injection

molding machine
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Fig. 2 Schematic diagram of gating system structure
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Fig. 3 Casting process diagram
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Fig. 4 Schematic diagram of chill layout

ESARAESIRREES . ADTERTA, =
BREFERNEETRAFR, BHREDHRA
195, TRESHEX, FFEEHNIS.,

Elo=HEHEREIRETHEERSH, E7TR%E
. gefLERFETIUNE . AJBEF 480 . R FLERFEAYED
e B imE F LA EL FLER AL . IRIBRIU DTSR

(a) 788418 s

f, WEERHGMSRIT BRI,
3 HRHIESHALIE

FHHET REEMEBREEFRG, YR E
2!, IR, ENENSE, RERK
BN E=.

(b) 788455

(c) 788490 s

(d) #8119

E5 #HURILIEMEEDDH

Fig. 5 Temperature field distributions during mold filling process of the casting
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Fig. 6 Solid fraction field distributions during solidification process of the casting
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Fig. 7 The simulation analysis results of shrinkage porosity and cavity
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Fig. 8 The ductile iron template component
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Tab. 1 Mechanical properties of the cast-on test block
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SRE/MPa  SiE/MPa /% HBW
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FME 421 365 20 149
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Tab. 2 Nodularity and graphite size of the cast-on test block
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