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Design and Practice of Clutch Flywheel Casting Process for High
Toughness Ductile Iron

REN Xianwei
(Luoyang Gucheng Machinery Co., Ltd., Luoyang 471023, China)

Abstract. On the premise of original one mold one casting and without changing the molding equipment, one mold and

two pieces of separator core were adopted. The casting process that meets the requirements was designed. The results show

that the castings meet the specified requirements through simulation analysis and practice verification.
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Fig.l Flow chart of casting process
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Fig.2 Initial casting process drawing
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Fig.3 Cross-section drawing ofthe flywheel casting
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Fig.4 New casting process drawing
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Fig.5 Core assembly process drawing
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Fig.6 Temperature field
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Fig.7 Shrinkage and porosity distribution
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Tab.l Melting process parameters
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Tab.2 Chemical composition before tapping
RE C Si Mn Cu P S
HFRE; 3.70~3.851.70~1.95 WO0.40 WO0.40 WO0.05% W0.025
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Tab.3 Spheroidizing process parameters
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Fig.8 Heat treatment process chart
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Tab.4 Chemical composition results

Fe C Si Mn Cu P
1 3.625 2.573 0.386 0.351 0.043
2 3.885 2.554 0.380 0.349 0.042
3 3.690 2.523 0.387 0.362 0.051
4 3.602 2.544 0.382 0.345 0.043
5 3.647 2.538 0.384 0.357 0.044

S
0.016
0.011
0.012
0.015
0.014

cr Ni Ti v Al Mgk
0020 0011 002 0010 0010  0.039
0021 0010 0015 0009 0011  0.040
0020 001 0017 0010 0012 0039
0022 0013 0020 001 0010 0041
0024 0012 0019 0011 0012 0042
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Tab.5 Test results of mechanical properties
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An/MPa  [?poj/MPa 1/, (9% (HB) (HB)
1 545 396 15 210 192
2 540 392 14 205 189
3 550 400 15.5 215 198
4 555 405 13 219 201
5 545 395 14 204 187
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Fig.9 Nodularity and graphite size
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Fig.10 Microstructure of sample
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Fig.l'1 X-ray inspection result
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