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Abstract: The effect of ammonium adipate on the sulphuric acid anodizing of 7075-T6 aluminum alloy was studied. The
surface morphologies of anodic oxide films formed in the sulphuric acid solutions with and without ammonium adipate
were studied by using field emission scanning electron microscopy (FE-SEM). The anodizing behavior of 7075-T6
aluminum alloy was investigated under linear polarization conditions in sulphuric acid anodizing solutions with and
without of ammonium adipate. The potentiodynamic polarization and electrochemical impedance spectroscopy (EIS)
were used to study the corrosion resistance of the anodic oxide films formed in the presence and absence of ammonium
adipate. The results show that the ammonium adipate in sulfuric acid solution can reduce the cavity defects of the films,
decrease the pores diameter, reduce the corrosion current density, enhance the thickness of the barrier layer and improve
the corrosion resistance of anodic oxide films by decreasing the current density.
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1.1 SEIg#rHY

LIRS 7075-T6 45 xR A1 Tl 4l 45 (Al
TEAMET 99.6%, JFiESrE), P4 100 mm X 50
mmX2.5mm, 7075-T6 &4 W% 1.

1.2 REERIFRRE L
BHRAEFK BERDACHT BE 42 1000 5, 25 B 7 /KA
PEEVE 10 min; Bl 5 KA EE N 60 CI) NaOH ¥

Fz 1 7075-T6 AL WAL
Table 1
fraction, %)

Composition of 7075-T6 aluminum alloy (mass

Zn Cu Mg Gr Fe
5.1-6.1 1.2-2.0 2.1-29  0.18-0.28 0.5
Si Mn Ti Ti+Zr Al
0.4 0.3 0.2 0.2 Bal.

(40 LYt 1 min, =i FHAERG0%, T
H6 1 min, fF—PAZ 528 FKEE %R
RF, &H.

X} 7075-T6 Bt 47 IAEBRR(0.46 mol/L)FIiAs
O FRE2(0.1 mol/L) B ER(0.46 mol/L)Hffty 47
FHBR AL, AR HE R 0V, LA 3 V/min (358 2 i T+
JE#) 15 V(vs SCE)J&, HEATHE HL s B4 4K 20 min,
W FEIR((25+1) C). PHMRAEML RS, B, H
B FKIPYE 1 min, A KK TR

1.3 WMAIRD I

K HH 3 R S 41 4 T I8 10BE (S—4800  FE-SEM,,
Hitachi, Japan) %8 il AIAS S N O = B 1A 12 o A
T 2% PR B AR AR AR T RO T B A T 43 #T

1.4 EFRIE

BB SEARAT I WF58 R ] PARSTAT 2273 HiAL2% T
{3 (Princeton application research, ametek, American)
X 28 i AT AL B A 2B FERT 7075-T6 B R FE 231
LERLIR(0.46 mol/L)FIZS i &L —FR4%(0.1 mol/L) AR IR
(0.46 mol/L) Fff i v BEAT e Mk FH AR B Ak o X F A B
e, RN 7 em?®, WWHRITH R AR (SCE) A5 Lb Hitk,
BAHAR Ry B s TR EI((25+1) C); LR MEBH AR AR
MW TF I HLAZ(OCP) F| 7 V(vs SCE)fE 1E, TR R K
1.5 V/min,

TR} JE§ e R FH e 8 — F Rl AR R AE b2 T
Vsl AT, SR Oh S A KR (3.5%, Ty
), MRRIEEE N FIR((25+1) °C),  TAFH BRI i AR
M1 em?, MRTHZRHM(SCE) A S L HL b, HIAR N
WA AR IR 1 mV/s, MRRTEH]
MIT % #1487 (OCP) F—0.5 V(vs SCE)#! 0.8 V(vs SCE).
HL AL 2% FH BT (BIS )Ml iA%< 55 [F] 0.01 Hz~100 kHz,
WAL A WRAE 10 mV BIIESZE, X5 PR o Adi ol
AR FEE ALK (3.5%, TR BRI
A1 hy 1ds 3 d)BE(T EIS AR, A2 PH AT R
ZsimPwin AT =TS
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Fig.1 FE-SEM images of anodic oxide films of 7075-T6 aluminium alloy formed in sulphuric((a), (c)) and ammonium adipate/

sulphuric media((b), (d))
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Fig.2 V—1I curves of 99.6% aluminum(a) and 7075-T6
aluminum alloy(b) in sulfuric acid with and without ammonium

adipate
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Fig.3 Potentiodynamic polarization curves of anodic film of

7075-T6 aluminum alloy formed in sulphuric, ammonium

adipate/sulphuric media in NaCl solution
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Fig.4 Nyquist plots of anodic films after 7075-T6 aluminium
alloy immersed in sulphuric(a) and ammonium adipate/

sulphuric media(b) for different times
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Fig.5  Equivalent circuits of anodic films of 7075-T6
aluminium alloy immersed in 3.5% NaCl solution for 1 h and
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Table 2 Fitted results of nyquist plots in Fig.3

Sulfuric acid anodized film

Ammonium adipate-sulfuric acid anodized film

Immersing time

Ry/(Q-cm?) O/(Q " em ) Ry/(Q-cm?) 0,/(Q " em )
1h 1.241x 10" 3.100X107° 3007 1.240%10°°
1d 6208 4.783X10°° 1083 3.376X107°
3d 755.2 1.447Xx 107 1856 1.486x10°*
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