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Technical Development of Press-Forming Stabilization
for “KODO” Design Realization
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Summary

Express beauty like a living creature. This is the concept behind “KODO design”. Vitality created by
the design brings a special bond same as the relationship between horse and rider. The design of new
generation expressed this vitality by dynamics of character line or continuous shadow shape. Design in
next generation represents distinct Japanese aesthetics in extremely lean and simple form. The surface
flow to connect its smoothness with changes in reflection by the car to be lightened expresses vitality
more naturally. This report introduces the activity to realize the most optimal method of die

manufacturing and press forming process to realize this smooth flow of surface like art.
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Problems

1. Die accuracy

2. Relative accuracy
3. Behavior at forming
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Fig. 2 Production Process of Press Die
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Fig. 3 Forming Process of Drawing Mold
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Resistance at blank holder

- Die + Cushion pressure
+ Clearance at blank holder
+ Surface roughness at blank

holder

Punch

Material

Blank holder

Material flow resistance at die R Bead draw resistance

+ Size of bead R

« Clearance between upper die
and blank holder

« Surface roughness of die-face

- Size in R
+ Surface roughness
+ Draw amount

Fig. 4 Factor about Resistance
Value of Die-Face
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Fig. 5 Pilot Study Result
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Fig. 6 GSA Result in Press Formation
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Table 1 Control Factor, Error Factor
DPresent condition g00d bad
Control factor revell revel? reveld
A |Bead R size small m
B |Face roughness of the blank holder small middle
G [Clearance of the blank holder small [m] large
D |Relative accuracy of the blank holder | methodA | methodB m]
E |Inflow balance methodA [nm methodC
F |Material touch area methodA m methodC
G [Cushion pin arrangement method4 | methodB M}]
H |Formation oil methodA [rm] methodC
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Fig. 7 VPD Result
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Table 2 Experimental Profit

SN ratio Vertual Parameter Actual
Fresant -s068|  -5475|  -s078| -328m
condition
Optimized -4863|  -5214|  -4852| -3080
condition
Gain 205 281 225 208
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Fig. 9 Real Trial Result
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Fig. 12 Hold Cancellation of Wrinkles
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