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Evaluation of the Corrosion Resistance of Aluminum
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ABSTRACT

The electrochemical impedance measurements were carried out in a 3.5 % NaCl solution for Cr-

coated plain carbon steels. Steels with two types of surface paintings containing polyesters and with or

without an extra layer of aluminum tripolyphosphate were studied in this work. The variations of
capacities and resistance verse immersion time were investigated. It has found that the capacity increased
but the resistance decreased with increasing immersion time which indicates the degradation of coating
layers. It is observed that the steel with an extra layer of aluminum tripolyphosphate has better corrosion
resistance.
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35000

30000 \

25000

20000

R (Ohm)

15000 F

10000

5000

O " ———

— &
=R SRR

B e S

0 10 20 30 40 50 60 70

80 90

t (Hour)

100 110 120 130 140 150 160 170 180

B9 RARREEMRBHRAFTOR -RMMFR R CBHANBEERILE

Fig.9 Time dependence of Ret, charge transger resistance, for the corrosion performance of speci-

ment with and without aluminum tripolyphosphate coating

BT e FTLEREH B RERES - HHE
HEFE S EEERRE IR E R R 5
BRUHRAMAESNEER EREEHETHERR
fERE 1T AR T2 - ATLAER R R Y ML

-126-

RERRERERAEHHNHeER BRE
fEEREHAY B - BRI 10 LB BEHSAM SR
DBEERRBERBEEAMPBALRKF R
8f - MG = RUERSAR R - HBREEEER,)



L STET 0 — R eE A < YiahiE:

LOOE+07

1.00E+06

1.00E+05 |

1.00E+04 P

Ry (Ohm)

1.0CE+02 |

1.00E+01 p

1.00E+00

1.00E+03 \/\/\,\/\/\

=0 1R = BRpRA SRR
— BEAER

0 10 20 30 40 50 60 70

9% 100 110 120 130 140 150 160 170 180
t (Hour)

10 BFRRUEZFILER - RBRERRNVERBIHER)B L

Fig.10 Time dependence of Ry, coating resistance, for the corrosion performance of speciment with and

without aluminum tripolypbosphate hate coating .

@HT 10000 % - HEARFEE R FIEIMA B EEIE
fEIRREE TR BB R AU EREENEEE
PHANE T35 % - BB RAIRT 15 NRFIRER R
HEMESHREK - LRI EE A G RE
(Active state) » Z1RAY S ERIBEL N FBARE -
A CAH AR T R R R EER 18 - IR B EI
BRI K B IRBRI R » RN ETRYE SR
BRBARENSESE - BERERZBHERINE
BERER KM XE  KEAERS &%
BHZEIERREE T EEEERMER. B
9 & 10 RAMHFE AR E (8% - i 10 by
510 B/ NFRTRS BRI - fillE
BB T EWENa  AANREWEEE

BEEEDNEEE T FTUAH EIEERE . TR BER

9 th 20 /]NRFE 40 /NP E AT RS B REE(R.)
b (BE 10 FAIRFBEMIE - AR
REHFEESFES AT 20 E 40 /NI
TEERBREFANETRANCRR [
1 P #2431 o B = BE T S RS 3 i
wefn - FaiE 9 1 10 EIELLRRRERERMLI L

-127-

B - R EHEMREERETENS
—FARRKEEEMENAEEGHE X7
EEEEERREM B R BAZRIFLE g6
BHTFESSELNEMHEEEN REES
AIEE T EATUETEE - Cp Co RIFTFIA
EARIREIEDIMESE R, ~ Ro » Ry ~ SAREGE
BH - ERERE C B ARRTERERITE
I AR R SR A R R S RET -

HE 11 P BRI S ZRBRIERRNEASE
CaVMARUE SR B R EAE - = RBMRE
BNEAMEERENTRE  MERENREREE
FRIF R BT RETRPRA Z.= Vjoc -
DBEAERSREAIESE FHERR e
HIBE  TERER AR R FRVERNEEE
SLELFAR - BTDABEF HE RPN B e W - BB
BAMBERRROEMMENR - = FRBEEREER AR H
Bl - AT N IR H KBS MR AW
BEBR EEOENEESETEERETIRE
AHRIE - AR REEHEZHRER T2 AR



TR FH+H—88= RES86HFIA

10

Cq (nF)

100 = REAERSR R
— BEEmE

0 10 20 30 40 50 60 70

80 90

100 110 120 130 ‘ 140 150 160 170 180

t (Hour)
B 11 HARREEARRKIIBR -RBRIERRCEBEYFESEH(CHRERE2LE

Fig.11 Time dependence of Cy, double layer capacity, for the corrosion performance of speciment

with and without aluminum tripolyphosphate coating.

B HESEREA AR RN
RHE - p A R A B (L TSI T A
BT % (2 D (GRS o B LU
i U B e -

BT S REEE SN —
T TSR 5 B IS A T AR eI — BB A -
Bt L i 5 18 O 5 2 PEL B TR0 B8 1 (IR &K
fE) R RGBS (R ARE)  HANE
75 - A0 9 FIE 10 BYELEERE 11 RO 12 &
B P W T T R 8 B AR
W+ T S L B TS B B I
Bt SRR BB Y - FTLAE Co HOBMY FTHER
BEFHMTRE  EMANTR S - HNE
HEEQRESWHES Q = Ced » CER
o CBATITHIEM o EEWE o FE
BRI  FOoRERE R - MERHOE
SR AR - HIIA R T S E A R E
B - FLL Co R - B 11 HIREEE
W Co MR ML AR L7 %
FARNMTREAEA RSB E MR

-128-

BN B 12 PBREEERLY C, EHZHE
11 hAEHEERSES - HE L EmE ST
BZWBRBRANBAME T BB B REM K IE - F
BA Cor IR KERYE R © MELBENNZ AR
HHIBET 6 Co A LT - EBHEREY
B Co[HEHBEAE 200 12 i i = R
BRSRA R CocfH -

FRE LA LR - WRAE 13 B - =R
BRI T B R A BT RAT D B
FEABREARUWE 2) > FlLERIERES
& REANERR S LR IREH A ey B #
B FTUEAERE  NEMENENTS © L&
A AEEEN: - FTLAE RSN - KRR
FHERUE AR BN EEBEATEAREN
BEFH7 - HARRREREREE EFEE
BRANEREERZAMEFOEE NEEEE
&8 1 & B AU EE AT R o BT DU RE M@ N - 1
BORETF2EARSERERELY  #T
RERASNBRES & B ERBEENHER
FEIBOE TR B EAMEE N - HEAH



KPR = R RASEA > it

100000
TSRS RpEE RS
— REEER
10000 F
EE; 1000
S
100
10

0 10 20 30 40 50 60 70

80 %0
t (Hour)

100 110 120 130 140 150 160 170 180

B 12 HAASRLBRSERNRENE = RUBIEEROBREFEA(CoHK

Fig.12 Time dependence of Cyr; coation film capacity, for the corrosion performance of speciment with and

without aluminum tripolyphosphate cating.

TR MR E BN R EEEMH M
Tk 2EETAR#ES  MAKFRSEWET
EREA R BB ERRARMT
wE o WA ESEEER T - TUEYE
BRERTEEN EYFEAELA T2
BBt/ - HEEREE IR T -
W~
BREEERNVEREEARASKE =R
RRSAZRK - T LIRS B E R R Bh e S = » B
B T e 57 Tl 13 B S TR PO Y B L P I 43 S B A
BRI - T A REMREIPIALIARE - HIREHKE)
TUBIIATE - HEMR AR E W BN FLA IR B & SR RE S
A RERBRERE  EYRERBEMEDN
MERENS BULERSE R =Rk
B RAETT S R R R B W 4 R E M
B TSCE - B R EE - N IIERMEES
RATLASIC R B B R R FLAR S - RIS E
FIFETIEER S E - EiEEEAIRETLE TR

-129-

ne + nM*
(Ionization)

g

IRt

Double layer ) B EEHE )

o N o Fe? O #a7 Q cr

W13 BTFEARBENEEAEYEE MR
TFHIBA(R - ()0 B = RBIMR AR 2B T 19
FEBE (b)lE 7B A ERAIHEY

Fig.13 Schematic for corrosion performance of the

coating layers (a) protected (b) failed.



Piega TR H+—8HE=H EES6E9IA

FAKXBZEBREN T BE: - SRR
SEEMRUHE FEREEE R RUBER
& RNREEARBZEBRATAT - &
8 = IRMRRER IR TSR L Bl 5 AL R HiE
U A Y SR B B % 1 1 — 3 = SRR ER AR A R
REHBERNRER -

Ti -
R EMB N ERAREHES - WRH

RS REFHAF R ENERR 5 H
BEL] EUANEMERZE -

2E3R

1. F.Mansfeld,Corrosion Science,.36(1981) 301.

2. J. H. Wang, F. I. Wei, and H. C. Shih, Corr-
osion Science,.53 (1997)206.

3. T. Watanabe, M. Omura, T. Honma and T.
Adaniya, SAE Tech. Pap. Series No.820424.
Detroit. MI (1982).

4. D. C. Silverman and J. E. Carrico, Corrosion
Science,.44(1988) 280.

5. G. W. Walter, Corrosion Science, V0l.26(1986)
681.

6. D. F. Wei, Chatterjee and D. A. Jones, Corr-
osion Science, 51(1995)97.

7. R. Romagnoli and V. F. Vetere, Corrosion
Science, 51(1995) 116.

8. Marion Dattilo, Corrosion Science,.26(1986)
18.

9. W. F. Smith, Materials Science and Engin-

eering, PWS PUBLISHING COMPANY, New

York, (1994) 562. .

F. Mansfeld, Corrosion Science, 29(1973) 397.

John R. Scully, J. Electroéhém.sdc,.136(1989)

979.

10.
11.

-130-

12. S.Feliu, J.C.Galvan and M.Morcillo, Corrosion
Science, 30 (1990)989.

13. S.I Pyun, TH Yang,Journal of Applied

Electrochemistry, 26 (1996)953.

14. D. Weng, P. jokei, Surface and Coatings Tech-
nology, 88(1996) 147.

15. M. Bojinov, R. Richeff, Journal of Applied
Electrochemistry 26 (1996)939.

16. L. M. Baugh, Electrochim. Acta 24(1979)669.

17. D. E. Hall, Plat. Surf. Finish 71(1983)59.

18. T. Adaniya, Sheet Metal Ind Int 12(1987)73.

19. D. D. Macdonald and S. I. Smedley, Elec-
trochim. Acta 35(1990)1949.

20. M. Urquidi and D. D. Macdonald, ibid 132
(1985) 555.

21. O. E. Baarcia and O. R. Mattors, Electrochim.
Acta 35(1990)1003.



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11

