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Reduction of Mass-production Preparation Period
about Axle Parts Casting Process by Taguchi Method
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Summary

Now we are proceeding improvement in product quality and shortening of mass-production
preparation period in production preparation process, focusing on the pursuit of philosophy and
real-time concurrent engineering with R&D / Plant. This time, we put concurrent engineering with
R&D / Plant into practice on axle parts casting process, which correspondence to new products for
the purpose of shortening mass-production preparation period by early implementation of optimum
design. By using the pursuit of philosophy and Taguchi Method, we achieved product quality

optimization and reworks prevention, effectively we accomplished shortening mass-production

preparation period.
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Fig.1 Outline of Activities
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Current Model New Model

Fig.2 Product Shape Comparison
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Fig.5 Generic Function
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Fig.7 Function Development
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Table 1 Control Factor

No. Control Factor 1 2 3

A Bearing Shape (Gate Shape) Rectangle Square

s Ummpmeee | g | Sl | g
¢ (Gate cn?)asip—e;escgﬁ;eal area ) Narrow Middle Wide
D Riser Height Low Middle High
E Riser Position Near Middle Far
F Carbon Equivalent Low Middle High
G Riser Width Low Middle High
H Molten Metal Temperature Low Middle High

Graphite nodularity : 75%-80%  Graphite nodularity : 75%-80%  Graphite nodularity : 75%-80%

Fig.8 Gate Position Shrinkage Cavity and Graphite Nodulurity

Graphite nodularity
75%-80%

Graphite nodularity
70%-75%

Fig.9 Gate Cross-Sectional Area,
Shrinkage Cavity and Graphite Nodularity
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Fig.10 Relationship between Carbon Equivalent
and Shrinkage Area
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Fig.11 Graph of Factorial Effects

Table 2 Initial Condition and Optimum Condition

Optimum

Condition A2B1C3D1E1F3G1H2

Initial Condition | A1B2C2D2E2F2G2H2
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Table 3 Gain Estimation

Generic Function No.1 (db)
Optimum Condition Initial Condition Gain
Estimated Quantity -25.4 -29.7 4.4
Effect Confirmation -23.9 -28.5 4.6
Generic Function No.2 (db)
Optimum Condition Initial Condition Gain
Estimated Quantity -30.3 -33.1 2.7
Effect Confirmation -31.5 -33.9 2.4
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Fig.12 Check Report

CT Scanner Image (Initial Shape)

CT Scanner Image (Optimum Shape)

Optimum Shape

Fig.13 CT Scanner Image on Initial Condition
vs Optimum Condition Check Report
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