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Development of Scratch/Stain-Free Plastic Interior Parts
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Summary

One of the frequently-raised customer complains is that interior parts are prone to scratch/stain
and difficult to wipe it out. In case of this development, in order to meet these complaints, we have
identified interior plastic parts which are easily scratched or stained by sebum, shoes and oil of
fingertip, etc. from layout viewpoint. Regarding the surface of those parts (grain pattern, color,
gloss, etc.), we have identified what kinds of factors lead to scratch or stain, make it difficult to
wipe out, and make it conspicuous. By establishment of the method to evaluate scratch of stain,
wiping out of stain, we rated their severity through the quality engineering method. By quantifying
them to a numerical rating scale, we developed a simulation analysis method to determine the
severity for each combination of different kinds of grain pattern, color, and gloss. Introducing this
analysis method enables us to predict the scratch/stain-proneness of a certain plastic part thinking

over the countermeasure of quality in the early stage of development of design, which had been

difficult on a desk-top analysis basis in the past.
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Grain

Grain section

Fig.1 Variation of the Shape of Grain
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Area of scratch and soil
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Fig.2 Area of Scratch and Soil
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Interior Plastic part Soiled : FT diagram

Soiled by sebum.
Mechanism : Sebum seeped by plastic part, then leave on surface.
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Fig.3 Example of FT Diagram for Investigation
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a

b

Grain: Type(60%)
Corner:Normal
A |Depth:Normal

Grain: Type)(100%)
Corner:Normal
Depth:Deep

B |Depth:Normal
Grain of top: Type I
Gross: Low

Grain of top: Type I Grain of top: Type I
Gross:Low Grain:High

Grain: Type@(70%) Grain: Type@)(100%)
Pitch:70% Pitch:100%

Depth:Deep
Grain of top: Type I
Gross: High

Grain: Type®@)(70%)
Pitch: 100%

Grain: Type®@)(100%)
Pitch: 125%

C |Depth: Shallow Depth:Deep
Grain of top: Type I Grain of top: Type I
Gross:Low Gross:Low
Grain: Type@ Grain: Type®
Depth: Shallow Depth:Deep

D |Gross: Low Gross: High
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Fig.4 Specification of the Plate for Evaluation
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’Evaluation method sample of sebum resistance ‘

1,Reciprocate the arm once
with an appropriate load.

’Applyi ng an appropriate load

Movale arm with an
alternate material of
sebum soiled

Table 2 Combination of Factors and Levels
Grain A Fig.5 Example of the Evaluation Method

Factor Area of top CO";E;R of Depth Grain of top | Grain of top | Lightness Gross Hardness
Level Type Depth . . N . "
1 60% Shallow a Shallow | Gray Tow Soft Figﬁ(j_ﬂ’(j‘ﬁqzmﬁﬁ\(ﬁ(i, F-OHPE I U 72 1K,
2 Base Normal Normal b Normal Dark Gray Normal Normal
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. Score
Grain A 353
Depth Mormal -0.04
izrain of top (Type) g 0.01
izrain of top (Depth)  |Mormal - -0.1%
Area of top ﬁﬁ”"_‘ -0.02
Deep
|
|
Lightness Elack -0.19
3rQss High -0.02
Total score 2.92

Fig.9 Format to Calculate the Points
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