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Formation analysis of brown red spots on the surface
of sulfuric acid anodic oxide film on aluminium alloy

Zhang Yangning, Yang Zhanzheng
(Xi‘an Space Engine Factory, Xi‘an 710100, China)

Abstract: Simulation tests involving processing and storage environment were carried out to ex-
plore the formation of brown red spots on the surface of sulfuric acid anodic oxide film. The results
showed that the formation of brown red spots was related to such factors as oxide film pollution by
acid materials, incomplete cleaning after sealing treatment and immersion in solutions. Countermea-
sures were put forward.
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Fig.1 Growth process of anodic oxide film
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Fig.2 Anodic oxide film structure

MR EEERESL, —REES
BTRAEHBH (KLr0,) BRXHERELE
B P A S AL L AT B LA, HaFLOLE R,
K.Cr,0, ZEK ¥ W A CrO 7 CrO7 P f B T
REE, HFEEUTRETHE.

Cr,0/+0H- = 2Cr0+H*

FE=0CHBEHT, ERMMHETSHRE
RERAL N A RIS (ALOy) RERN, £HM
2 58 4R (AL(OH)CrO, ) 71 5 2 E 5 M 55 (AL(OH)
Cr0)VisE, HRMYLEMT .

2AL,05+3K,Cr,0r+5H,0—
2A1(OH)CrO, | +2A1(OH)Cr,0, | +6KOH

XTI TR R AR LN, &
ATEAESWER, R, HHABENE
BERTF 80CTi B #h b, RAMRBIEFEMER
3 58 T PR AR 460 JBE 55 VR P B K R A K SR
A FA B PR SR ABE -

y-ALO:+H;0—2A100H—y-AL,0; H,0

Bk AL B9 45 5 BA AR E AL I b T B Bk Tk
PR EALREFLIE %, B D T HIEMHRELERL
BREfE A
12 FERELERERIBONTENRANE

Y E AL P B T, BIREEL
FEEFL B P9 1 B =K % R 48 (AL(OH) CrO,) A A E 45
R0 (A1(OH)Cr,07) M2 5 /8 R A T RN .

AL(OH)CrO+H'=AP*+ CrO2+H,0

AL(OH)Cr,0+H'=AP*+Cr,07+H,0



¥35% F 41

RIET, % BE TR ELBEL TR E 51

MTFEBRBRPFEDEFEH Cr,02+0H"
= 2Cr0 2 +H, HEW K PH HEMIER, BT
FEEL CrOWERFE, HEAIAaa,
HPHERB/IHG GBI, B, YHEEKEELE
MR R Z 3 A RS B MRS A
Ewnt, HAMBIENLSEREaE, 1, B
FREFFESO,, CO, MIREMYEFRES K
mEmkEHMmE, Nt RARELEHTMS
ERESEIBTZRMK, FHEEHHK
BREEFFREMLSERLRE = AR GfiEa
BENE,

UHKREALEHZHERAYIKN, RE#AE
FHREMNERREBEN PHEEETFHE
WM ERE, FREZEMNRANRENREE
ENGE, WENBAFHREABRZOELBENT R
TEHERZFMIHANA G B AR, B HiZ N4k
REMERREFECFNNEESPRKERE
&, FMCo, EMBUERFARM, RNYERGE
T BURS 40 €8 R AR 4T (L BN

BIgE R, WSS T U3 7E PHAR AL R FL
BRANBASRAIRAESRARONRFE
ARBEMER, Hit, WRFHEEKSAE B
BIERR G R KR T8, B AMHKELE
LIBEANBRERECFLIBPERERLER
fa, WaESHREEEBRNE, BYZHE
BREEHRE T RER, BV FREEE R
K, HiX#KY>EUKBELSHOEXRMETHE
W, WAS A RRELELRAE; FEXSE
HTE B TR AR E TR, WM AERRmR
PHKESBRERMABES BR, FIXMFEME
AR B A B B R

2 KR

2.1 REHRABA4LLE

(1) At

T 3 BrR AR R 2A50 B9, IF
FERIELEFEZRS 1, 2, 3

-4

10

A, 850

-2

3 e
Fig.3 Test sample
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Tab.1 Simulation tests and results

FS B8 8 T7 AL TR
_ 75 G IR B
1 JRFR I B A Y T B T
2 HILEH®RABE o BB B AL B B

3 RBAARKREFRET T8 LABREDL
4 TEREMSEFETER X2

FE Ak S AL J Y 40 1 B b AR B A B
B MR, eTeolle /& m Y R4 B E
o, 4, RBRGHAEMREESWIE, 15
&1 €8 B 575 BV A5 8 PR AR AL 5 o X LASE B B RO,
He—EWNYPCFREUNXBRWHEBE LA, W
A5, AREEHRRTRAZKELEREE,
BMEERBUM T BB X FHRE KD, HEE
KRy BRI, mE 6, HREMLE
ZMEFRMTRAORKKRMEF, WELTBEN



52 ko fE i

2009 4 8 A

80+3% ., Tx24 /NEHFITE BE R 95+3% ., Tx24 /Nit
HEERE, RROMTEREMH RSN
THREEL,

B4 FALBZMBETERER
Fig4 Oxide film polluted by acid solution
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Fig.5 Oxide film incompletely cleaned after sealing treatment
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Fig.6 Oxide film immersed in running water
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