Theories and Applications of Chem. Eng., 2012, Vol. 18, No. 1 904

utavlg FF(AZ31B)E A FA f-577) dolBn= WA IGA AL

A, A2 A @]9
FAAE, FAwet AR S 7] A T ek, A sta A w3 5}

) h

o

*

(schae@ngetech.com )

Development of Eco-friendly Waterbome Organic / Inorganic Anti-corrosion coating
materials for Magnesium alloy AZ31B

Sang Youl Chae*, Hee Rok Jeongl, Jung Ran Kim, Ki woo Nam’
NGETech Co. Ltd.,
1Departrnent of UR Interdisciplinary program of mechanical Engineering, Pukyoung National
University
2Depalrtrnent of Materials Science and Engineering, Pukyong National University
(schae@ngetech.corn*)

A=

o 2|5 AT A AR FRE 9A2 ATHS FASE Ao oF 193%E 2H
sit}, o] mlad|ES thsk Foko A ket o IS T3 A0 d5HY O g8 %
7V AA St e, ol A U] & Ar 54 dFu)Ee 23, EElge 173, A
o] 1/4°) |Gt W ““:(17 9 glem’) S 7FHoBA A3} 2ABAe Fort Flea

7] woleh, wer ohleh A& AARAC] HauE FEe AAW A, AFARA,
A S i R
of Hg L An] Py} AT s WA A olABE: WEF 42T A ABA, ¥

&7 FE A ok AES A A iEe] &ds ofFojAal gl

Metal | Corrosion potential [Viye]

Mg | -1.73
Mg-alloys | -1.67
Zn | -1.05

Al | -0.85

Stainless steel 316 | -0.43
3 1. 3~6% NaCl &4 2] Corrosion potential
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(Eq.4) Mg—>Mg>" +2e~  (anodic reaction)
(Eq.5) 2H,0+2e —H,+20H "~ (cathodic reaction)
(Eq.6) Mg®" +20H —Mg(OH), (product formation)
(Eq.7) Mg+2HZOHMg(OH)2-|—H2 (overall reaction)
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Acid Time(second) (color / appearance)
Acetic acid (CH;COOH 10 wt.%) 30 Dark gray
Nitric acid(HNO3 3.0 wt.%) 30 Metallic
Phosphoric acid(H3;PO4 20 wt.%) 30 Dark gray
Fluoric acid(HF 12 wt.%) 30 Metallic
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HF concentration 1 min after 3 hr after 24 hr after
12 wt.% HF metallic black metallic
24 wt.% HF metallic dark gray light gray
36 wt.% HF metallic light gray dark gray
48 wt.% HF metallic metallic black
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ATA B A A (X-cut Test) | WA AKS D 9502) | & kA (60°C W)
TEOS 2B(th4A wE) 1 hour 3 day(tta )
GPTMS S5B(MI-9- =) 3 hours 1 week °]%F(M$ =)
APTMS 3B(tA W) 1.5 hours 3 hours ("]-§- H&
MTMS 0B(& %) 0.5 hour under 1 hours (W9~ S
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Mg-alloy (AZ31B)
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TAP : GPTMS | &4 (X-Cut Test) | W24 (KS D 9502) | & o4 A(60TC H¥)
1:10 5B 24 hours
1:8 5B 24 hours
1:6 5B 48 hours 1 week ©]%
1:4 5B 48 hours
1:2 3B 48 hours
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