[]] f1 % % $f PACKAGING JOURNAL
2019 FE 11 %E F 1 B Vol. 11 No. 1 Jan. 2019

2A96 FA A & = F el
B AP RR IS

doi:10.3969/j.issn.1674-7100.2019.01.010

PFHEE 0 % HEHE
XXE eAn FFF
B 2ilE
e Tk K

e IESR

W OE. @A Cr(S0,), K E e K ZrF, (RJE, 12 2A96 %54k @44 T
A Z WAL R A MAC s & Ao SR TRILIEAT L T TR & A M AR AL
oA F AR, AR M ERE AN (SEM) 4862 RIEHT G 69 &
B RBATNE e b, BREA, EEXRERET, RERESNAS g
L Cry(SO,); #7 2.0 g/L K, ZrF &% F #] &2 = M6 40106 B Ak A i K,
SRR AR A R K, FAUIAK AR K, AR AR AR R F; RME S

i Ak 412007

AT d RS 89 2A96 4

BAERBEET — R,

KR : 2A96 48645 S MBI, MALBL; UAMR

FE5ES: TG174.4

MHERARERD: A

XEHRS: 1674-7100(2019)01-0080-07
SIATHEk: MAEE, U M, WAKE, ¥ . 2A0 8525 EE N HILER
&R AR R [J]. SR, 2019, 11(1): 80-86.

s db B
1 MIRB=
I\

2A96 R4 4B T Al-Cu-Li AL FI AT 54048 &
G, EUA B B A A, O R A Tk RE,
DA A B S5 o, FERIL S AL 4000 FH 47 o R
HARZME MR A SRS WA R —ZRELN 4
nm AL, XZ2BEEHMm 2L, SRS HPiE
PhEE S22, MELMRPUE S FRBE A 1l U,

BT R, SRE e TRBYRT, @
T X B A AR A TR A . Tl b R A
ARHR A AR g PHAAE AL FEARARAE BT,
Hrp A R R LA B, 576 4 2 5 AR AL

B AT AR R W N — 2 B8 R B, LA R AR
B4 BT I Mk BE . AR ERER AL B R AR A 4
fEF AR AR EL O BB BERT R R AL, R
(O ) FALBREA R i R Rl (HeR kR 5%
JE AR AT A 500 h DAL ) |, JRRELE SRR ML
R R B B s & 01, s () #i4k
HRAEER A A N TR 7= S i s 20 171z i
BN A SOEE, SR IR A & G F,
O — LG )5 R R R R A AR I . S & — il
TG B PR FL bl BB -5 % 19 56 A A AT 88 26 174 784
BRI R, BRI TR A A (4 [

HAT, [ P22 e B AR 5% TG 4% Ak B4 3 B e Ak

i HER: 2018-11-16

EEWB : Wi ATy I AT e I &0 B H - CfZom (2017 ) 205 %5 469 ) , BRUNTTRM 54

W H (BRRHE (2018) 625 5)

TEERE N PR (1985-) , 55, WIRIAFRA, Wi TV RAURm, 11, FEBF7 moa e e el . Boums

AURIZ, E-mail: yjjsofc@qq.com

BREEE: WA (1978-) , 55, WIRHRFHA, BIR D R~AmlZde, L, RN SO Db -5 AR D T poe

E-mail: 369581813 @qq.com



[" PAEE, &

2M96 SRS ERE S MR UIRF EREBLFEETAR

B, DA FAR & a R MBI 03, dndHmeER ik
EEARIRACEE | AHFRYL AL AL B | # 1-Eh b F ALk
FRRA LA AL R A U (R e A A 58 22 45 )
v o TR ik 2 il TR B, A TR S MR
EEARIE, “FE AT R R R E I . SR IR
PR AR 258 120

AR, =M AR EE AR, T i ELIT ok
RORBLE, WOl N EA AT RER S s 1 R
F =M LB o s 2 il U (3 = AR
IR T AR s b, IR &4 =0k
EEAR R T 48 128 BB ik R AT R 2 — 20 B ST RN
W&,

Ak, A5 84 3 ) 17 & Cry(S0,), ¥ B A
K,ZrFo WeFE, 1F 2A96 fR-& &R HH % & =Mkt ie
JEE, IEXSHL R AR REIEA TS

2 RIGERNS

2.1 EWHE. KA E5NE

AR 2496 484 4, HIEE R 2 mm,
B HEN R ST R 20 mm x 20 mm BiRAE

WM (CH,COCH,) , Zr#frali, KUborig i3k
W) BRE (Cry(S0,),) , Zrthdl, KRETiERE
T2l RS R (KoZeFy) , anbral, b=
Z AR R A E ;. S kEh (NaCl) , Zefral, K
e AR R AR WS (C,H,OH ), 2 #réli,
bAND N NTR ot e o3 =i vl B S /A e = R
(NaOH ) , Zr#frali, PuBeRb2efb TR A BRA w
fiif: (HNO,) , sr#ral, #RiMTi 22 b A R TT
yNCIS

HLF K, CTH-1003 B, KA 0.001 g, FEMl
HERHAGER A BRA ] M RS, KQ3200DB
B, Rl s s R AR B ERARR, =
L, HH=(S)2 &, IRFEHEREN 0.5 °C, SR
AP iae) s Joehl, PG-1 &L, EigEE AP
HHARAF; SAHBEE, Leica EC3 Y, f#[F Leica
IR A PR Fl s FA4 H 358 (scanning electron
microscope, SEM ) , Quanta 200 %, fif2% FEI /3 #];
HLAk27 T ARG, CHIT60E B, Fifg RS A BR A W .
22 =ML e &
22,1 bbb irEmWRE

RN T LB AR AW ARAL
AT, DAARAS I e i 2RI M AT RS . &

S5, MUK 80#. 180#. 400#. 600#. 800#. 1 200#
W ACK IR TS 2L . s SRR R Uik
AN BRIK . ZERAK I BE ;s PRl A AT DI TS
WBEAR T, B 75 T DE AR TP IE TR 10 min, HX
HIRAFEIEE T, R TS e S AH B N SRR 1Y)
eI
222 HALEGHE

A RIS F A 3 A [RIVR FE 1Y Cry(SO,);
K ZeFg IR A 1 W h AT U 3, BIR T 22
BAn 2 1 s (R pa, ps 73 517K Cry(SO,); Al
K,ZtFo IR R B ) o BRI & IR A W
BB AE R KRS, IR E Y 40 €, A
TIRAVERE pHHE 4, PR A A4
Fr 10 min"™, BUHIRARE, FHZEIR KT Ui RE R 0w
F AR T 5 B FE 2A96 486 & RIS 215 =Mk ik
fRRiE

F*1 HLUERETIZEH

Table 1 The process parameters of conversion coating

s palgL™) pe/(gL™) 7/C pH
1 1 02
2 3 0.6
40 4
3 5 2.0
4 7 6.0
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Fig. 1 Schematic diagram of test device for

polarization curve
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Fig. 2 Polarization curves of conversion coatings
prepared with different concentrations of Cr,(SO,);
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Table 2 The fitted results for EIS of the conversion

coating prepared with different concentrations of Cr,(SO,);

pal(gL™h) E./V oo/ (MA-cm ) RJ(Q-cm™)
1 -1.424 26.05 220.6
3 -1.321 78.22 577.3
5 -1.254 217.42 216.5
7 -1.280 323.11 148.2
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Fig. 3 Nyquist plots of the conversion coating prepared
with different concentrations of Cr,(SO,),
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Fig. 4 Polarization curves of conversion coatings
prepared with different concentrations of K,ZrF;
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Table 3 The fitted results for EIS of the conversion
coating prepared with different concentrations of K,ZrF,
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with different concentrations of K,ZrF,
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Preparation and Electrochemical Properties of 2A96 Al Alloy Surface Conversion

Coating Containing Trivalent Chromium

YANG Jianjun, KUANG Huan, TIAN Jinwang, LIU Wenrong, FAN Caihe, LIFangfang, ZENG Fanbin, QUAN Lijun

( School of Metallurgical and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The conversion coating containing trivalent chromium was prepared on the surface of 2A96 Al
alloy by adjusting the solution of different concentration of Cr,(SO,); and K,ZrF,. The electrochemical corrosion
properties of the conversion coating containing chromium trivalent were studied by polarization curves and AC
impedance spectroscopy. The surface morphology of aluminum alloy before and after coating formation was observed
by metallographic microscope and scanning electron microscope (SEM). The results showed that in the single-factor
test, the self-corrosion potential of the conversion coating containing trivalent chromium was the highest when the
mass concentration was 5 g/L Cr,(SO,), and 2.0 g/L K,ZrF, solution, the maximum phase angle of the AC impedance
spectrum was the highest, while the impedance arc length was the largest, and the corrosion resistance of the conversion
coating containing trivalent chromium was the best. The results of the microstructure analysis indicated that the surface
of 2A96 aluminum alloy was covered with a conversion coating after the conversion test.

Keywords: 2A96 Al alloy; conversion coating containing trivalent chromium conversion coating; polarization
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