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Summary

Recently, not only visual quality but also tactile feel has become important as interior quality. So
far, for tactile feel, having focused on“ surface touch feel” and clarified relations between material
composition and physical characteristics, which also correlate closely with the* surface touch feel”,
we have been developed plastic materials with superior” touch feel” using them. This time, utilizing
the findings of our research mentioned above we worked to make a design specification of a physical
characteristic for the best leather steering wheel on which customers have the most important value
about the tactile feel. As a result, we found that not only the“ surface touch feel” but also® grasp
feel” such as operating in the hands is important for the steering wheel after analyzing results of the
interior quality questionnaire research using Text-Mining tool. Thus, we determined the* grasp feel”
as physical characteristics, such as displacement under compression, after extracting characteristic
value from F-S curve of steering wheel compression test, while simulating grip efforts under the real
driving condition, by the principal component analysis. And we had set target values of development
by the nonlinear discriminating analysis using the physical characteristics above, and identified
specific embossing conditions as manufacturing requirements of genuine leather that meets the
target values. Moreover, we produced a prototype which reflects manufacturing requirement
including stitch and wheel shape. Dramatic improvements of the tactile feel and steering feel were
verified by the product marketability evaluation of the prototype. In addition, we contributed to
improvement of* oneness feel between car and driver” by working on product development

including the design standardization, and applying this requirement to all-new Roadster.
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Fig.1 Prioritized Components by Customers
in Tactile Feel
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Fig.2 Analysis of Tactile Feel by Text-Mining Tool
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Fig.3 Friction Force of S/W Surface

Table 1 Sample Specifications

Surface

No material Impression Note

©) Leather Good(Luxury) | With cushion layer

® Leather Good(Sporty) | No cushion layer

©) Urethane Poor No cushion layer

@ Urethane Indifferent No cushion layer

® Urethane Poor No cushion layer

® Leather Poor No cushion layer

@ Leather Good With cushion layer

Leather Good No cushion layer

Table 2 Questionnaire Sheet

[XtThssamplioso. > (2 s & 5]
[X2.This sarpl becomes familiar with the hand.> (1> s a5 |
[ Thssampeissmooth, > [ 2 s a5 |
[xeTissamplois shallowsoftness. > 1> s a5 |
[X6Thssarpleissippery. > [ > s a5 ]
[XeThssanploiscomfortable. > (1> s 4 5|
D Thssampeisstioy. > (1> s & 5]
[X8 Thssampeiogrippable > [1__> s & 5]
[Y.ike grasp feclings of this sample. > (12 5 4 5 |
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Fig.4 Result of Nonlinear Discriminating Analysis
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Fig.5 Compressional Characteristics of S/W

Table 3 Factor Loading of Principal Component

1st principal | 2nd principal

Characteristic value component | component
X1:Compressional work load 0.98 0.11
X2:Repulsive work road 0.93 0.30
X3:Recovery work load rate -0.10 0.85
X4:Compressional stiffness 0.16 0.76
X5:Compressional displacement 0.95 -0.13
X6:Compressional work load loss 0.95 -0.20
Eigenvalue 3.64 1.46

Proportion 0.61 0.24
Accumulated proportion 0.61 0.85
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Fig.9 Compression Characteristics of Developed S/W
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Fig.10 Result of Product Marketability Evaluation
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