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Summary

In recent years, appearance of other companies’ cars has improved as customer demand for

appearance has been increasing. To achieve improvement of appearance at three-layer wet paint that

is Mazda's standard paint system, basecoat that has the biggest influence on appearance has been

developed.

In this research, formation mechanism of current paint on gloss and smoothness was clarified, and

high rank appearance in industry could be achieved by improving basecoat based on the mechanism.

This paper reports technical contents and effects of newly developed basecoat.
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Fig.1 Indicator of Paint Appearance
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Fig.3 Curing Behavior of Current Top Coat Paint
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Table 1 Solvent Composition of Current Basecoat

Solvent A&ct:oz?t Boﬂlnog point
Aromatic hydrocarbon B 31 135~145
Alcohol C 7 118
Aromatic hydrocarbon A 6 111
':;R’::t' Ester B 6 127
Ester A 2 77
Aromatic hydrocarbon G 2 159~166
Ketone C 1 115
Aromatic hydrocarbon B 13 111
. . e Ester A 4 77
Viscosity control Ester B 3 127
solvent
External Ketone C 3 115
solvent Ether K 2 170
Aromatic hydrocarbon | 0~3 180~290
Dilution solvent | Aromatic hydrocarbon D 0~10 285~196
Ether K 0~3 170
o © o
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Fig.4 Formation Mechanism of Paint GlossOO Wal
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Improvement measures Concrete proposed measures

Inhibition of basecoat/ Surface tension control
clearcoat mixed layer of paint resin

Wa formation

Paint smoothness(Wd)
of vertical dimension

| | |
5
200 400 600 800

Viscosity difference (Pa-s)

Good «—
o

Fig.7 Relationship between Viscosity Difference of MG/Mixed
Paint and Paint Smoothness(Wd) of Vertical Dimension

Solvents vaporize after

mixed layer curing mixed layer curing high-boiling solvents

Volatilize solvents before » Change solvents from
to low-boiling solvents

Change clearcoat
Slow curing of mixed layer }—b from acid-epoxy
type to others

Fig.8 Improvement Measures of Paint GlossO Wall

Table 2 Comparison of Solvent Composition between
Current Basecoat and Developed Basecoat

Boiling point | Current b Developed b
(Wt%) (wt%)
Aromatic hydrocarbon B|| 135~145 31 27
Alcohol C 118 7 4
Aromatic hydrocarbon A 111 5
Ester B 127 7
Ester A 77 11
Aromatic hydrocarbon G| 159~166 -
Ketone C 115

Solvent

Internal
solvent

2NN (oo
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Table 3 Characteristic Difference between MG and NAD

Viscosity controlling agent| Melting viscosity controlling agent|
MG NAD
(MicroGel) (Non Aqueous Dispersion)
Viscosity control of paint
Dispersion in solvent

Application
Particle form
Presence of
cross-linking
Particle diameter

Presence Absence

40nm~ 100nm~
Strong Weak
(Cohesion:Strong) (Cohesion:Weak)
Particle hardness Hard Soft
Viscosity expression by Melting and flowing by heat
NonVolatile(NV) during paint baking

Interparticle interaction

Viscosity expression

[Vertical dimension]

Inhibition to longitudinal
movement of mixed layer

[Horizontal dimension]

Melting and flowing by heat

during paint baking
Clear
—>
°©06 o iy Mixed
o NA% ° layer
oMG O
Base =
Base Clear

Mixed
layer

Fig.9 Function of NAD and Improvement Effect of
Paint SmoothnessO WdO

Countermeasures Concrete proposed measures

Reduction of MG
v

Adoption of NAD

Elimination of viscosity difference
between MG and mixed layer

Elimination of MG

‘ Elimination of MG segregation SP increase of acrylic resin ‘

Fig.10

Improvement Measures of Paint Smoothness] Wd[

Table 4 Comparison of MG, NAD Amount and
Solubility Parameterd SPO between Current
Basecoat and Developed Basecoat

Current basecoat Developed basecoat

MG (wt%) 10 5
NAD (wt%) 0 5
SP of acrylic resin
(Surface tension)

10.5 10.7
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Fig.12 Improvement of Paint Dust Resistance

by Primer Modification
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