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Summary

Novel exhaust port layout of a newly-developed rotary RENESIS engine provides precise

dimensions of intake and exhaust ports for its mass production, thus achieving high power and great

fuel economy. These targets can be achieved by reducing the dimensional dispersion in casting side

housing, including the intake and exhaust ports.

This paper reports that mold design parameters efficiently optimized with Taguchi method and

CAE has achieved high precision - the dimensional dispersion in the intake port was reduced by

600 .
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Fig.2 Port Open Area
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Fig.3 Mold of Intake Port
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Table 1 Control Factors and Level

Level value
1 2 3

Young ratio of mold and core Small | Normal | Large

Thermal expansion coefficient of mold and core | Large | Normal [ Small
Position of center of gravity Inside | Normal | Outside

Volume of core print Small | Normal | Large

Dowel length of core print Short | Normal | Long

Side clearance Large | Normal [ Small

Height clearance Large | Normal [ Small

Mold direction Side Lower | Upper

Control factor

IO TMMOO WX
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Fig.5 Influential 8 Factors on Dimention Dispersion
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Table 2 Noise Factors and Level

Level value
1 2

Noise factor

Young ratio of mold and core
Thermal expansion coefficient of mold and core
Position of center of gravity
Volume of core print
Dowel length of core print
Side clearance
Height clearance
Mold direction
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Fig.8 Model for Parameter Study
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Table 3 SN ratio Average on Each Control Factor and Level

Control factor Level value
1 2 3
Young ratio of mold and core 9.39 9.14 -
Thermal expansion coefficient of mold and core 9.63 8.57 9.59
Position of center of gravity 8.65 11.41 1.74
Volume of core print 5.77 9.7 12.33
Dowel length of core print 9.97 7.95 9.87
Side clearance 197 8.67 11.15
Height clearance 8.93 9.05 9.81
Mold direction 8.42 9.96 9.41
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Fig.9 Factorial Effect Diagram
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Table 4 Confirmation Experiment

SN ratio
Estimation| Verification
Optimum condition 18.66 18.27
Mass production condition 3.89 6.18
Acquisition(db) 14.77 12.09
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Table 5 Confirmation Experiment with Real Model

SN ratio
Simplified model | Real model
Optimum condition 18.27 19.35
Mass production condition 6.18 5.84
Acquisition(db) 12.09 13.50
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Fig.10 Present core and Improved core
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