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Improvement of Imbalance in Cast Iron Rotor for Rotary Engine
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Abstract

The new 8C type rotary engine (RE) adopted as the power source for the e-Skyactiv R-EV’s generator aims to
improve quietness to achieve a comfortable interior space like a battery EV, and rotor imbalance has a major
impact on this. The 8C type RE, which has a rotor size about 1.3 times larger than the previous model, has a
greater impact on the quality of the formed material due to its larger size, so it has taken on more challenging
goals. An analysis tool was developed to obtain the imbalance from the sand mold, and by quantitatively
predicting the improvement effect, highly reliable measures to achieve the goal were taken, and by applying this
tool, timely maintenance management of metallic pattern was achieved. As a result, a casting process that

minimizes casting variations while effectively utilizing existing assets has been established.
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Fig. 2 Sand Molds and Casting Design
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Previous process New process Table 1 Expected Difference of Imbalance
R Predicted Measured Concordance
o value value rate (%)
(0]
<3 .
Adjustment of 53 imbalance Gear-side 843 999 84
metallic pattern % Scanning (gemm) Opposite 1643 1769 93
_ ‘ gear-side
{ﬁg S Gear-side 214 210 98
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H : ngle () Opposite 4, 196 97
e gear-side
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Core setting of the hollow shape
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Imbalance measurement

Imbalance analysis

Fig. 7 Imbalance Analysis
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Fig. 8 Relationship between Core Dimensions and
Material Dimensions
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Table 2 Measures against Imbalance

Imbalance  Control Preqlcted
maximum
Measure (g*mm) value .
per mm (£mm) imbalance
(g*mm)
(1? Reduce pattern 897 0.20 179
shift
@ (2) Maintenance
. 741 0.20 148
metallic pattern
@ Improved core 2190 0.30 657
assembly precision
® Control the core 1793 0.20 359

deforming

Reduction of
@ machining 7869 0.10 787
standard deviation

Avg. 179

o 365

Target level 1675
Cpk (against target) 1.36
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Fig. 11 Core Setting Jig
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Table 3 Result of Mass Production

Cpk
Imbalance Gear-side Oppo§|te
(gemm) gear-side
Target level 1675 1.80 1.43
Standard level 2393 2.84 2.32
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