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Fig. 1 Gaussian distribution model

E2 HREEFmEEE
Fig. 2 The 3D model of exhaust manifold
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Fig. 3 Section drawing of exhaust manifold
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Table 1 Chemical composition requirements of high
silicon-molybdenum nodular cast iron W /%

C Si Mn P S Mo Mg

3.2~38 4.0-50 =070 <0.1 =<0.02 0.75~1.20 0.03~0.07
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Fig. 4 The 3D gating and risering system of exhaust manifold
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Fig. 5 Work flow chart of numerical simulation system
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Fig. 6 The V mesh of gating system
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Fig. 8 Simulation results of temperature field during solidification process
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Fig. 7 Simulation results of fluid field
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Fig. 9 Simulation results of graphite nodule count in
exhaust manifold ( 1/cm*)
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Fig. 10 Simulation results of graphite nodule count along
X-direction of exhaust manifold ( 1/cm*)
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Fig. 11 Simulation results of graphite nodule diameter along
X-direction of exhaust manifold
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Fig. 12 Simulation results of graphite nodule diameter along
Y-direction of exhaust manifold
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Fig. 13 Simulated pearlite content along X-direction of exhaust manifold
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Fig. 14 Simulated pearlite content in exhaust manifold
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Fig. 15 Simulation results of tensile strength of exhaust manifold
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Fig. 16 Simulation results of yield strength of exhaust manifold
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Fig. 17 Simulation results of elongation of exhaust manifold
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Fig. 18 Simulated hardness of exhaust manifold
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Table 2 Testing results of metallographic structure and
mechanical properties of exhaust manifold

i 5 BEORE =g IR (LS E
AANRERACZI% =80 80 ~ 85 90

BOLkI% <20 20 10~ 20
PUhriw i/ MPa =550 605 610 ~ 640

1% =5 12.3 5~7

A A B HBW 200 ~ 250 205~ 211 230 ~ 250
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Fig. 19 The produced exhaust manifold

1

E20 mEleniRE
Fig. 20 The dissectioned exhaust manifold



20194 12H0/5%68% %%N . %gg{ FOUNDRY

5

ERIE
RAEENHE T 272 LIFESEEREHFR AR EEHESHE N SHEART AR F IR EK .

BIRGhETHHEIEESR, SR miiEEEAN, —ERE LM 7RISR .

SEXEL:

(1]
(2
(3]
(4]
(5]
(6]
(7]
(8]
(9]

T, F, EEH, £ EFProCASTHI40CINIMoE BEMHIEMIBLA ST [J]. 5i&, 2019 (5) : 449-455.
B7R, Bk, BRI BREFH UGB LEBERE R HZEERIARHE [J]. 51&, 1991 (10) . 51-55.
W&, BT, 5k, & BREFHMMALRI AT RELERILAS [J]. %15, 2001 (11) : 687-691.
EERRMS, XBLE, Thk, FOSERHREEMRNNBIIR R AZRESG [J]. $51&, 2008 (10) : 1001-1004.
B SIEENSRREHISERERFIMNEE D] K&: SHASE, 2000.

BEinE. RSB HUALELILGE [D]. 285: ERFIET XS, 2004.

Sk, EIRE. SIEEERESRIERNRVHES Z SR FINRITRAR [J]. KBLEEHREE, 2005 (2) : 49-52.

FEE. RINEMA SN SIMo4-1EREAHES ERVIAS [J]. #5185, 2016 (1) : 156-158.

SHERTR, EZ L, EHEM. —MEREREISE T ERAKNE T ZEERIL [J]. 5ERAR, 2018 (9) : 1987-1990.

Microstructure and Properties Prediction for High Silicon-Molybdenum
Nodular Cast Iron Exhaust Manifold Based on ProCAST Numerical
Simulation

SHI Dong-li', PAN Duo-long®, GAO Jian—guo', YU Jin'

(1. Institute of Mechanical Engineering, Changzhou Institute of Mechatronic Technology, Changzhou 213164, Jiangsu,

China; 2. CRRC Qishuyan Institute Co., Ltd., Changzhou 213011, Jiangsu, China)

Abstract:

The exhaust manifold made of high silicon-molybdenum nodular cast iron needs stable and consistent
metallographic structure and mechanical properties in order to have high temperature stability during use.
ProCAST software has the analysis function for graphite nodule count and pearlite content in nodular cast
iron structure, and prediction function for the mechanical properties of the castings. In this paper, the matrix
structure of the exhaust manifold in the as-cast state is analyzed by coupling simulation of the fluid field,
temperature field and microstructure of the high-silicon molybdenum ductile iron exhaust manifold during
casting process, and then the mechanical properties are predicted. Through analysis, it is concluded that the
exhaust manifold made of high silicon-molybdenum nodular cast iron can completely meet the requirements
of metallographic structure and mechanical properties in the as-cast state by adopting appropriate casting
process.
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