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Abstract
The purpose of this study is to evaluate the corrosion protective properties of a Zn-Sn metal spray method
according to the contents of Zn and Sn by a CASS test and the electrochemical theory. In the experiment, the CASS
test and the electrochemical test were conducted to investigate the corrosion protective property of the Zn-Sn Metal
Spray system, the Zinc galvanizing system, and the heavy duty coating system. As a result, it was confirmed that the
Zn-Sn (65:35) Metal Spray system had very high corrosion protective property through the electrochemical
characteristic as comparison with the other anti-corrosion systems and was very effective to prevent steel products

from corrosion.
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Table 1. A type of corrosion resistance methodin steel
structure

Classification Conception

Corrosion-resistance
improvement of metal

Addition of corrosion-resistance improvement
element

corrosion-resistance metal clad(Plating,
spray, eftc.), lining, Painting(Heavy duty
painting)

Clad by surface treatment

Control of Temperature « Humidity, Corrosion

environmental control inhibitor, Electrolytic protection
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Figure 1. Zn-Sn summary of corrosion resistance
method in metal spray
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Table 2. Construction cost comparison between heavy duty
painting category and metal spray (Won/m*)

Heavy duty painting category
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Table 3. Types of specimens

Type Specimen Corrosion resistance

1 Unpainting steel plate -

2 Metalization bond coat+ Zn-Sn(65:35) Metal spray

3 Metalization bond coat+ Zn-Sn(60:40) Metal spray

4 Metalization bond coat+ Zn-Al(15:85) Metal spray

5  Metalization bond coat + Zn—Al(50:50) Metal spray

6 Zinc Galvanizing (Zn 100) Plating

7  Heavy duty painting(Urethane resin) Painting

: 88400, 70x150xt 1.5mm
ISO St3

= Steel plate specifications
Steel plate Surface preparation materials :
(Electrically-drive tool processing)

Figure 4. Panorama of corrosion potential calibration system
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Table 4. Corrosion potential value of each specimen
(mV vs. SCE)
L
1. (Steel Plate) 484 1.76 9.32 14.8
2. (Zn-Sn=65:35) -1030 7.29 333 357
3. (Zn-Sn=60:40) -1010  7.10 4.61 3.66
4. (Zn-Al=15:85) -1010 6.87 3.14 3.78
5. (Zn-Al=50:50) -1020 649 327 401
6. (Zinc Galvanizing) -998 546 417 476
7. (Heawy Duty Painting) -995 477 4.30 545

~ leorr = K/Rp(22 x| 3H, 07|14 K=26mV
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B00mv

Yo e

1400
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Ay

Specimen Type

(@) Ecorr of each specimen (b) Tafel curve

Figure 5. Corrosion potential value of each specimen
(mV vs. SCE)
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Table 5. Condition of salt spray test (KS D 9502)
[tem Unit Test condition
Concentration of sodium chloride % 50
aqueous solution
pH scale 6.5~72
Pressure spraying kgffem 0.7~18
Sprayed capacity mi/80cm/n 1.0~20
Temperature of saturation air T 3512
Temperature of spray T 352

Figure 8. Acclerated erosion setup using CASS testing
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Table 6. Corrosion conditions of unpainting steel plate
(Specimen No.1)

Time Surface conditions

1 day Metallic luster is disappear, white rust occurs locally

3 day White rust and rust occurs widely

5 day The overall increase of white rust and rust

7 day Flowing traces of the white rust and rust

10 day  Rust and white rust occurs area from about 90% of specimen
15 day Covering the surface rust

Figure 9. Corrosion conditions of unpainting steel plate
(Specimen No.1)
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Table 7. Corrosion conditions of Zn-Sn(65:35) (Specimen No.2)

Time Surface conditions
1 day There is a unique luster of the light gray
3 day Luster is disappear and point of occurs some white rust
5 day The overall increase of white rust and rust
7 day The overall increase of white rust and some seperation
10 day Seperation increase of white rust
15 day An immaterial increase of white rust
1 day 3 day

Figure 10. Corrosion conditions of Zn-Sn(65:35)
(Specimen No.2)
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Table 8. Corrosion conditions of Zn-Sn(60:40)

(Specimen No.3) Figure 12. Corrosion conditions of Zn—-Al(15:85) (Specimen No.4)

Time Surface conditions
: o 2 Q KX =

1 day Metallic luster is disappear, white rust occurs locally Table 10‘7’} Flgur € 13'C %L"' 0}\} —Tol—lﬂ = Xj"g—?j—

7/n—Al(50:50) 5¥ A[FAR FA] AZE 19o)A 547+
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A 49 ARAA1Y] B9t fARien TdolAE 4%
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10 day Rust and white rust occurs from about 90% of specimen 7]—8}@‘ \:]—
15 day Covering the surface rust

Table 10. Corrosion conditions of Zn-Al(50:50)
(Specimen No.5)

Time Surface conditions

1 day Some luster and light gray

3 day Luster vanishes, some white rust occurs

5 day The overall increase of white rust

7 day An immaterial occurrence of rust

10 day White rust increases, some rust occurs
Figure 11. Corrosion conditions of Zn-Sn(60:40) 15 day Occurrence of partial rust

(Specimen No.3)

Table 9. Corrosion conditions of Zn-Al(15:85)
(Specimen No.4)

Time Surface conditions
1 day Some luster and light gray
3 day Luster vanishes, some white rust occurs
5 day The overall increase of white rust
7 day Occurrence of white rust and rust Figure 13. Corrosion conditions of Zn-Al(50:50)
(Specimen No.5)
10 day The overall increase of white rust and rust
: Qo 10 5
15 day The rapid increase in the amount of partially rust Table 113} Figure 14+= 8% oFd a3 AARE Al
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Table 11. Corrosion conditions of zinc galvanizing
(Specimen No.6)

Time Surface conditions
1 day light metal luster of light gray
3 day Luster lost and some of white rust point occurs
5 day White rust is Broadened

The overall increase of white rust and minute Occurrence
7 day

of rust

10 day White rust and rust gradually increase
15 day An increase in quantity of rust

Figure 14. Corrosion conditions of zinc galvanizing
(Specimen No.6)

Table 122} Figure 15+ A¥F 7F L2304 2 A
Sk " A A = AFA(THE 5"/\]
7I7b 1ol iAo} wal mjute] FeHo] glglom,

E FE Y A8 A oA ulARt Ao ‘%-H%JOP?&
3, 3Uol|MFE A=A A Fjol| AHo] FTFBIIAL
SAoM= AAH R HAo] LASISITE U=
A=A F Fje] AAo] STujen] YR Tuto] Hig]
E|QaL, 10ollA Ao ool Frteh HAH o= 2
Aol Seje] =9t vhejr) SfiEQle) B3 Al TR

512

o]

1=

1520 AREoR wul els

wahd, A 717 10~15990 S 4] 7
9, g SAPRA Wb 9l vhrsel 30¥olA
1004 714 BFEck ke 8§ ofdl maolt AL
FEEA T wlaste] =g e wgo] A
o3| Wo] 5= AL oF 2 9tk EaF R m=Rko] A

Al EAM] o] A=RLE 1/3, 7HERIE 1/3, ki
£ 1/30] t= AL Zotshd 7FrREo] Life Cycle

Cost(LCO)E Teale] ulqtAdo]l 71 HRAlZHHS. AR
SR o] FRE fATE] Aels EeHolRla @
T,

Table 12. Corrosion conditions of heavy duty painting
(Urethane resin) (Specimen No.7)

Time Surface conditions
1 day Section pinhole and cut occurs at the site of fine red rust
3 day Rust increase for cut area
5 day The overall increase of rust
7 day Flowing of rust for cut area and some coating flaking
10 day Flowing by an increase in quantity of rust
, expand coating flaking
15 day An increase in quantity of rust, expand coating flaking

Figure 15. Corrosion conditions of heavy duty painting
(Urethane resin) (Specimen No.7)
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