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Abstract

 Recently, the demand for automobile anti-corrosion performance is 

gradually increased. Accordingly, by providing a corrosion resistance 

steel sheet for automobiles it has been constantly developed in order 

to meet consumer satisfaction. In addition, automobile companies are 

demanding a light weight, high function, cost saving and environment 

-friendly part of an automobile. There are two type of automotive 

steel sheets : CR(Cold Rolled) steel and galvanized steel. Galvanized 

steel sheet is very expensive, but It has excellent corrosion 

resistance. In recent years, galvanized steel is applied to the 

automobile more than 70%.

 In this paper, study on performance evaluation of galvanized steel 

and inorganic zinc-rich primer for automobile. The following were 

engaged : The adhesive test, chip resistance test. Also in order to 
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confirm the special characteristics of the cathodic protection as 

compare galvanized steel with inorganic zinc-rich primer. Salt spray 

test, salt immersion test, Cyclic Corrosion Test(CCT) are conducted. 

And then open circuit potential measurement for the quantitative 

evaluation was carried out.

Keyword : Galvanized steel, inorganic zinc-rich primer, electrochemical 

properties, OCP, mechanical properties, automobile
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Principal Methods of Corrosion

Protection with Zinc

1. Galvanizing

 a. Hot Dip

 b. Continuous Line Galvanizing

2. Electrogalvanizing

3. Zinc Plating

4. Sherardizing

5. Zinc Spray

6. Zinc Coating

 a. Organic Zinc Rich

 b. Inorganic Zinc(Rich)
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Composition Thickness

Topcoat
Clear 35 ~ 40 ㎛

Base 15 ~ 30 ㎛

Basecoat 30 ~ 35 ㎛

Primer 20 ~ 25 ㎛

Chemical 

conversion coating
3 ~ 5 ㎛

Steel substrate
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3Zn(H2PO4)2 + 4H2O Zn→ 3(PO4)24H2OHopeite + 4H3PO4

Fe(H2PO4)2 + 2Zn(H2PO4) + 4H2O → 

Zn2Fe(PO4)24H2OPhosphophyllite + 4H3PO4

Ni(H2PO4)2 + 2Zn(H2PO4) + 4H2O → 

Zn2Ni(PO4)24H2OPhosphophyllite + 4H3PO4

Mn(H2PO4)2 + 2Zn(H2PO4) + 4H2O →

 Zn2Mn(PO4)24H2OPhosphophyllite + 4H3PO4
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Temperature
Process

Time
Note

Degreasing 50℃ 120sec Specimen swing

Surface

preparation

Room

temperature
60sec Specimen swing

Chemical

conversion

coating

42℃ 120sec

Total acid : 18~23

Free acid : 0.7~0.9

Promotion : 2.5~3

Specimen swing
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Inorganic zinc-rich primer

Substrate 100 × 70mm(1.0t) CR

Pre-treatment Phosphate coating

Coating method Air spray

Thickness

Curing condition 4 days at room temperature



26

Section
Applied 

voltage (V)

Current

 time (sec)
DFT ( )㎛

CR steel 270 80

25 ± 3Galvanized steel 210 80

Inorganic zinc rich

primer
250 80
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Chipping resistance test condition

Shooting Distance 100 mm

Shooting Angle 45 °

Shooting Pressure 4 kgf

Test Temperature Room temperature (23 ), -40 ℃ ℃

Gravel

50g (JIS Crushed gravel No 7 stone, 

2.5 ~ 5 mm 350 ~ 400 stone, It can 

be reused up to 8 times)
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Open Circuit Potential measurement(OCP)

Rest time 1 hr

Limit dER/dt 1.0 mV/h

E range -2.50 V ~ 2.50 V

dtR 1point / 5s

elecrolyte 0.5M-NaCl

Reference electrode SCE

Counter electrode Graphite

Electrode surface area 13.9 ㎠
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소지면 결과

냉연강판 4B

아연도금 강판 4B

무기징크

프라이머
3B



36

냉연강판 아연도금 강판 무기징크 프라이머

0.543 0.665 0.518 0.798 0.758 0.823 2.165 2.131 2.586

(mm) (mm) (mm)
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(a) Initial

(b) After 6 days

  (c) After 12 days
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(d) After 18 days

(e) After 24 days

(f) After 30 days
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(a) Initial

(b) After 6 days

(c) After 12 days
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(d) After 18 days

(e) After 24 days

(f) After 30 days
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(a) Initial

(b) After 6 days

(c) After 12 days
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(d) After 18 days

(e) After 24 days

(f) After 30 days
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