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Quality Evaluations of Induction Motor Rotors
during Die Casting Process II
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AY 23 S end ring F SHNA &9 A2 AgRto] AU AA, FEdE7] ™A A& Al rotor core
cast B4 WA S B9 end ring ¥ AT WA WHo| &F 70 % TAT FS3 EH9 IARE A £ Qlth

Abstract This study focused on improving the cast quality of small-sized induction motor rotors during
the die casting process. A new rotor core cast model was proposed based on previous research results
and parametric studies. Numerical analyses using 3-dimensional half models were performed to evaluate
the filling patterns of aluminum molten metals into a mold and on-site experiment performed to verify
the newly proposed cast model. The following were obtained from numerical filling analyses and
experimental results. First, molten metals started to fill the lower end ring, then moved on to fill the core
slot and upper end ring and finally stopped to fill at the rotor core slot. Second, significant circulation
of molten metals was not observed on the lower end ring, resulting in fewer defects at the section of
the lower end ring from the experimental results. Third, the new shape of a rotor core cast was effective

in producing rotors with sound cast quality, and reducing the end ring cast defect area by approximately
70 %.
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Table 1. Chemical compositions of rotor core(wt. %)

C Si Mn P S Ni Cr Cu
§S23 | 0.02 | 1.13 | 0.4 | 0.025 | 0.008 | 0.02 | 0.03 | 0.01
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Fig. 3. End ring die
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Fig. 4. Configuration of rotor core cast



RuA%Y] A4 FgFE A B

B7H 1

rotor core cast

biscuit side ingate

Fig. 5. Numerical analysis model of rotor core cast
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Fig. 6. Filling patterns of molten metals
(@) 10 % (b) 20 % (c) 40 % (d) 60 %
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Fig. 7. Evaluation location of filling patterns
(a) Section-1 (b) Section-2 (c) Section-3
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Fig. 8. Filling patterns of molten metals at section-1
(@ 15 % (b) 30 % (c) 45 % (d) 60 %
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Fig. 10. Filling patterns of molten metals at section-3
(@ 15 % (b) 30 % (c) 45 % (d) 60 %
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Fig. 11. Sectional view of lower end ring cast
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Fig. 9. Filling patterns of molten metals at section-2
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