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Introduction

Zinc/Al Flake Coating with High Corrosion Protection Performance

9 Popular in Automotive and Construction Industries

Zinc plating

Zinc plating + Trivalent Cr

Zinc Nickel
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Introduction

Important to Form Basic Zinc Chloride
(Insulator) B Zn(OH),
Protective, insoluble
H,0 4Zn(OH),*ZnCl,
| 6Zn(OH),*ZnCl,
Stop ! Protective, insoluble
Zn0

Less protective, insoluble

L Zn0My(C0p,

Minimize ZnO
formation !

Introduction

Corrosion Product on Coating Film

Investigation: Relationship with Corrosion Resistance

New & Current Product Comparison
Cycles to Red Rust [cy]
0 20 40 60 80 100 120

Current Type
(2C2B)

Current Type
(2C2B +YC-T)




Experiment (Sample)

HMTest Samples

Table 1. Summary of Zinc/Aluminum Flake Coating Systems

Base Coat Top Coat
Sample Main Thickness Main Thickness
Components [u] Components [u]
B-1 Zn, Al, Si 8-10 No topcoat -
B-1+T Zn, Al, Si 8-10 Si, O 1-2
Zn, Al, Si 8-10 No topcoat
8-10 No topcoat

Experiment (Process)

B Coating Process of Base Coat

First coat (101 B) Second coat (ZCZB)
Degrease P Blast Base o g Base B poe
Coat Coat
500°F (260°C) 500°F (260°C)
30 min 30 min

B Top Coat Process




Experiment (Evaluation)

M Corrosion Protection Evaluation

1) CCT:

Salt spray (5% NaCl, 50°C) 17 hrs — dry (70°C) 3 hrs — salt spray (5% NaCl,
50°C) 2 hrs — natural dry (25°C) 2 hrs

2) SST: 5% NaCl, 35°C

3) Salt water immersion test: 5% NaCl, 25°C, exposed to the atmosphere

M Corrosion Product Evaluation B Surface Condition Evaluation

SEM-EDS

Results and Discussion (Corrosion Resistance)
- CCT -

Cycles
Sample

Ocy. 20cy. 40cy. 80cy. 120cy.

B-1

Red Rust

LT
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Corrosion Resistance: B-2 > B-1+T > B-1 > Zn-Ni
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Results and Discussion (Corrosion Resistance)
- NaCl Immersion Test -
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Results and Discussion (XRD NaCl Immersion Test)
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Results and Discussion (XRD Intensity Changes)
- NaCl Immersion Test -

Zn5(OH),Cl,*H,0 / Zng(OH),(CO,), Zn

5000 3500
—&—B-1

L -
4500 BT B-1
—&—B-1+T
[ —e—B2
——B-2

| % Zn-Ni

= 2500 % Zn-Ni

s
=
S

7 = 2000 |-
5 5
8 S

| 2 1500 |-
Zns(OH)xCh* H20 g
2
)

Zns(OH)6(COs )2

ntensity of Zns(OH)sCE * H20 or Zns(OH)s(COs )2

B-2 > B-1 > B-1+T > Zn-Ni



Results and Discussion (XRD Intensity Changes)
- CCT -
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Results and Discussion (XRD Intensity Changes)
- SST -
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XRD Trends in Salt Water Immersion Test

B Basic Zinc Chloride Formation on Each Film in Immersion Test

A

Results and Discussion (SEM Image)

Granular Crystals of Basic
Zinc Chloride

Film After 240-Hour SST

Granular Crystal Ratio: B-1 > B-1+T > B-2




Results and Discussion (Natural Potential)

Immersion Time [ day ]

o 5 10 15 20 25 30 35 40

Potential was stable with basic
W zinc chloride.

B-2 formed basic zinc
chloride at early stage.

Potential [ V]

—5 . | Characteristic in between
—y Zn-Ni & Zn plating
—Z:-p]z:ting 7

Potential increased

Results and Discussion (Pattern Diagram)

2H,0 +2e° > 20+ H, H,0 H.0 H.0
2 2
Basic Zinc Chloride Na Cr- A cr
lNa+lcrl | \ \ o Ne\\ \‘
Znz* Basic Zinc Chloride
2 Zn > Zn?* + 2e Zin

Base Metal (Fe) Base Metal (Fe)

chanism of Zn/Al Flake

Corrosion Reaction Controlled by Basic Zinc Chloride




Summary

B Important Factors for Achieving High Corrosion Resistance

Thank you for your attention!






