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ABSTRACT

Aluminum alloys (AAs) 5052 and 6061 are materials widely used for packaging in the
electronics industry. Surface treatments involving electrochemical techniques such as direct
current and alternating current etching in acid solutions become more important nowadays. The
corrosion behavior of AA5052 and AA6061 in HCI solutions was of interest and compared in this
work. In addition, sulfuric acid was added in the foregoing solution to explore its effect on the
corrosion of these two alloys. DC electrochemical measurements demonstrated the corrosion
potential of AA5052 was lower than that of AA6061, and the corrosion current density of AA5052
was greater than that of AA6061. An examination on the corrosion morphology indicated AA5052
suffered from more severe corrosion than AA6061. The worse resistance of AAS5052 to corrosion
was ascribed to a higher content of Mg that is relatively active and easy to corrode. After an AC
etching process, AAS5052 revealed severe corrosion and pits were observed on the surface.
Furthermopre, darkish corrosion products almost covered the entire surface. In comparison,
AA6061 displayed only slight corrosion with numerous small pits distributing more uniformly on
the surface. The addition of sulfuric acid in the HCI solution led to less severe uniform corrosion
but enhanced pitting corrosion on these alloys.

Keywords: AC etching; Aluminum alloy; Pitting; Tafel polarization; EIS.

BIZ R RO ER B TR B R

Department of Mechanical Engineering, National Central University
* SHEZ{ER ¢ jelincom@cc.ncu.edu.tw




preh TR B HmEHE -

1. RIE

SETE T3 ERAIAAERELIREA 100 SFAYES
ERGRE > FERARSE RSB - T
Pl & A B R R R L/ NS R R EDR - SaRY MR
PodfE e AL - EE - DK B BRET
SRR - PRI HRIIBE  SarVBESE T
TETESRTIZ RN - $a. BEERRE - BAelE
W LR AR - JCH SR AT AR EIRI A
CBINE @ IFEFFERIERIRR LR - [FR
FREEEHES RN - ER - AZEEEME - FREE
HB S PELU S Fe e EE: - e TR HERR < A1
b SRITREFHEMRARILIEE -

el EEASEE - R RIS
et A BRI - 5052 8 6061 $R5ERH
AEEIEE FEMBENC T RESE - 5052 5
6061 $EEEPIIEASERRIN - EIIA RIFRIEE
SR o SO T SRS BRI 1% 0 5 S
FUBREERHENN 35 MPa" o SREBREAE—MRARER
B RAENELE SO RNE > —
BREEZFIEZ B-ALO;3H,0 » MAEREEL
y-ALO;*H,0 » L ATLAGRESA S B 5 R E IR e
g SR BT CIEETRIKSR T > &BET
B HRmAEAFLA - REAHRRALETR
W51 EILA R SR RERIBIAN © AR AR AL
8 ~ BRI DI T oA SR S AR RE A

gRARE LR AR B 1% - FIRAR T AR ER
MAERFERREER - —REE R EhEe;
2 RELE AT RS E T A B A A i A - 8]
PSR RURERS - AR IE - BlEE » LR
MERPNE - e EEM R -
FEER S - EIREARLIH RE LIRS - HadhfL
FERBEREEY - PRAZSRIEM B RBRSEITRE ©
RERZR: - Rtk Sfe il S RERY R A o ESnE
MIREEEHFZFEP I - SEREHEBEX

20104E3 B

W EEFREM AE - R EeZ 2 AR
MAESH SR TE B B ARRAR AR - 47 R A Ll
fili VAR ER AR o FLRRIE(AN © BEBOEIE ~ RESL
KERE -~ S - RERTEES) A AIRGCE - £ H A E
FEA -

AIFELL AR B B AT 5052 B 6061 $245
ST EERE KA RERT TR - BRI
AR L e EEH] - S LA TR At TR MR B
FERCIFHE 2B T-BAfS53 (Scanning Electron Microscope,
SEM)EIZ$HE 6 BRI HFE TR ERMZ
B -

2. BBHE

AHFFEE A eRZEAT AR 5052 Bl 6061 §F
&4 HIEERANNFE 1 fn - KBS ELER
W 75 188 B & B {7 B i & (potentiostat/galvanostat,
AutoLab PGSTAT30, ECO Chemie BV, Netherlands)
Wifids FRA2 (Frequency Response Analyzer)iEfH &
HIZZ RO UERE » TOFBARENE 5052 Bl 6061 $A5
& WEEMBHSR 2T EME AN X2
#E fi(saturated calmel electrode, SCE) » #RFH EG&G
FEE(fE=0.241(V vs. SHE) - FI|H] Luggin HME (&
BRI KCl A EIRG B L E 18R 2.64 mm)
HTIEEMmETEM R - EFREHO0INEIN
B S RIS R /S ON~0.0I N »
005N~ 0.1 N #EfTEE -

B E AR AR AR B AR R -
HEBEMAZHHEEE S EEE 1 PR -

2.1 FHREMEA

B BT RN BRI 30 S8tk
ek T R E BRI RERRE & - HRIAETTE
HIBABEERT 30 344 -

F 1. 5052 81 6061 $AE . LEHFHAL -

Table 1 Chemical Compositions of 5052 and 6061 Aluminum Alloys
Alloy Cu Si Fe Mn Mg Zn Cr Al
5052 0.10 0.25 0.40 0.40 2.5 0.10 0.20 balance
6061 0.23 0.60 0.70 0.25 0.8 0.25 0.28 balance
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Figure 1 = Schematic of the experimental system.
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Figure 3 The Tafel polarization diagram of the 5052 aluminum alloy in different HCI concentration (a) 0.1 N and (b) 1

N with different H,SO, concentration added.
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Figure 4 Polarization diagrams of the 6061 aluminum alloy in different HCI solutions of (a) 0.1 N and (b) 1 N with

various amounts of added H,SO,.
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