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Abstract: In order to improve the corrosion resistance of architectural aluminum profiles, Ce-Mn
conversion film was prepared on 6063 aluminum profile by conversion coating method. The film
forming speed and corrosion resistance of the conversion films without additives and with boric acid,
zirconium sulfate, sodium fluoride, hydrogen fluoride, sodium fluoborate and sodium fluozirconate as
additives were compared and analyzed, and the action mechanism of additives was also discussed. The
results showed that when the additives were sodium fluoride and sodium fluoborate, the formation time
of yellow conversion film was 8 min, which was better than that of the yellow conversion film without
additives (16 min). The effect of additives on the drip resistance time and soaking resistance time was
same, and the addition of sodium fluoride, hydrogen fluoride and sodium fluoborate can act as a
mitigating agent. The results of drip test, immersion test, polarization curve and electrochemical

impedance spectroscopy were consistent, and the corrosion resistance of the conversion film can be

Wo#E B 2021-09-06 EE B3 : 2021-10-25

VEEREIN: R4 (1980—), 53 B+, 4% , email : 13507788005@139.com

EETR: 2021 470 s h & F ZUM SR BE 742 T30 H (2021KY1419) s FISK A R B #5842 (51201017) 5 | PHE
R GHE AT iR (RS 14125008-1-17)



<18 + Oct. 2022

Plating and Finishing

Vol. 44 No. 10 Serial No. 355

improved when the additives were sodium fluoride, sodium fluoborate and hydrogen fluoride. This was

mainly related to the formation of Mn and Ce oxides and hydroxides on the surface of 6063 aluminum

alloy, which hindered the reaction between the corrosion medium and the aluminum alloy matrix. The

results showed that the suitable additive for Ce-Mn conversion solution on 6063 aluminum alloy was

sodium fluoride.

Keywords: additives; 6063 aluminum alloy; conversion film; film thickness; corrosion resistance

6063 i & & 1E b Al-Mg-Si R A 4 1y ML AL
T A% ER LR R R AR R AR
TR P2 [V e = R a1 Bt e b N E R i
AL FUN T T8 Fe bl AP AR 8 Pl AT i i
SKHE S, T @SR G &AM 255 T RE 2K
L T TR R BRI . FEAE R i SR AU (0
FHB , 886 G A6 B A o0 AU AL R SR A2 1 S0 SR
B2 2% B A ey 0 ok T S e R A A L AT
A, T 2O R B EA T 22 I B AL 3, Bl R LAY
D7 LA PR AL oA | B b 22 46
T TG 5% A T A B 3k oy 1 R o EL A B T 25 o
AN (AR VWS AT T ETRE a0 W A s SU VA S (D
H I TG 55 e Ak B A 3R ARG ik TR R B B, AR
Ce-Mn FE AR B E Bl UE 52 7T DU 2 X5 A S 60 10 17
P AT AE 2 i 8 R v RS i ] DR 55 ) RT3 4K
AT U Ry AT AT I O v R T N B AL Ak Rt
TP ) BE A b 38 2 A A AR R I ACER IR AR
AR R T B, 1T E T T 0 SR AR E R A
AR S 3 FE Ce-Mn B4 AL P B8 in AN [R) 258 28 % in 551
()5 1%, 25 ZEA NG XF 6063 57 4 2 1 7 10 JE ol
R N (b BB A s, LS A R AR A e AR
R AR HE R A T 2 S RIS O B TR
FHEEIR 6063 F5RIBA (AT

1 #R57EE®

Fobt v EE ARl (B D A BRTTAT 2wl S At iy
HUH 6063 5155 b AL F o sk 1 s o SR
AIEI A R R AR U 10 mmx10 mmx3 mm
JERE , AR — Sl 45 &2 mm/NLIE T )5 S84,
KU AR ARFE 48 G S il AT B T 4 i 4
A e,

T AL B < K 6063 FR A 4 il FE AR HEAT 1D 40 4T
JE A0 E Kk B BRI (R A 6 o/L A A AL B+
10 g/L -+ KB RN+ 7 /L Bk B2 44 TR & 78 W

1.5 min) | %6 (15 % i 2 %5 W = 51 1 min) 175 £k
(5 %A AL W IR S s) 5 % AL B & -
TE9 o/L iR ST +2 /L S FRFTE GV K (Ce-Mn 7%
AV T4y B A 3.5 mmol/L Bl EZ .2 mmol/L #i fig
£ 12 mmol/L FUAkAN . 12 mmol/L Flib (. 3.5 mmol/L
FEURI R B0 A 2 mmol/L SRS IR B s i 7] (HL b, gl Ak
B TRUTR S TR R ik R A 1 A Ay A 2 )
TR B TR B 1 Sk o LS IR ), FH &0 S A R i T
WY pH 2 3.0, 4 21l B Ab B 6063 F1 G 42 il
4390 T 5 IR TC A IR RS S Y Ce-Mn #44k
W R T AR 5
£1 ASHUERS

Tab.1 Chemical composition of alloy

WSy | Si | Ti | Fe | Cu | Mn | Mg | Cr | Zn | Al

o/

0.48]0.1210.42|0.17| 0.14 | 0.98[0.10| 0.12 | A3 &
(wt.%)

K P B I B 79 W EE 6063 B 4 4 2% 1 5 AL
4 25, I 1 3% Al 5 i e v 6 A8 Ak 5 SR Surf-
iXOFNB Bl i i e 00 JEE SR A 7 A AR AR JER I3, DA
SN E IV B AR R 45 R TR AR TR R W (25 mL
WeEh R +3 g FAR TR +75 mL K IR SV W) 12 %%
AR A T AT A TR R S v S 430 LA
A B T A T YR DA 8 AR S AN A A R T 1 BT Y
I 1) Ay i o7, 7% FF [0 R0 i 9 6 st i) 70 85 2Ry 5 213K
FESF-YH 5 78 CHI 660 AU i {24 T AR Hh k17 4k
SRR, X LA 2 L R A T AR AR A3 A
Pt Ag/AgCLAIBE ML, Ji il A 24 3.5 % NaCl i
TR, A% Ak 2R A 15 5 B2 Sl 1 mV/s, LAk 24 BH T 3% A
RILHE S 107~10° Hz; > H Quanta 200 %Y 47 4 55
T BRE T B T ASORT ot TR S50 AR G DX 1l o3 A T 5 43
511& F] XploRA Plus #3047 2 5115 [ F IRA ffini-
ty-1 RS AR 2T SIS AU 6063 55 7 4 e T 4%
AR Thr 26 R RN 2L A



2022 410 H

B 51 i

5544 35 55 10 WICRAS 355 8) - 19 -

2 HRESW

2 A USINGAINS 6063 4755 4 2 T e AL B3 (7 1)
SR, S S T e A IR JCER IR LSO AR |
B B IR AL L JR A S GBI A AT R B R B
NI Pk AN [5) BS HERE 1) 8 2 T e AR R (2 0 %o bE o
Al UL, JCES TR0 A 780790 i e A RREAE — e 1
I T] R # al LSS A6 o B 60 (g i Sy i A i 5 s
[, (LI AR R0 Ao KA [6) X 1z ) o FE e (] A7 B A
et o JCURNIGRIIN 6063 55 4 2 WP i B (55 Ak
FEFR) P 8] 8 16 min, 1713 45 01170 A S P 7k 60 S0 2
I I (e AT B 1 T #8848 miin, HEARER I
Jo (2 2 A R ) ST T A AN AR T G 8 T 70 ) P A
1o 2 B PR R A B AR I A S A A A SRR A
NFRIAT By 5 T AL JBE A A I RE T g 0 3 (e
TR AITE 1

R2 RMFIX 6063 5HG & REFUIEE B

Tab.2 Effect of additives on color of conversion

coating on 6063 aluminum alloy

?%mm SR 18] /min
k=2 4 8 12 16 20
a| £ | % x | wz | ® | &
JEpINY ) ]
b | #liR J o - e | R
RURE | R
L":n /ﬁf
¢ |mmis| % % | it
d | FwAksl | R T W | E | R
e |mika| % E’i& W | # |
TG | Rk
f ﬁ »/\/E‘f NAY: NAY!
i i wE | W | e
wE | &
g iy I o " | @

BT MBS IR 6063 55 A 4 2 1 % AU R JE (1)
FZMA), GBS ]S4 12 ming X EG A Bl 60, B8 5a) ok
A AL RN U R AR B, S AL R A RS JEREER T
TOASINFA B e AR, TS IR A R A I 5 RN S
TR M BT, Bz A B Py B JEE 82 /N 1 IS WS o 301 1 B A B
FH AT DL, DA AR R R R B2 ok, Sk M Rk
SRR 54 7] 4 K 6063 554 4x Ce-Mn 55 4L i Y
JSCEAE R R BT A s R U TR B AN LA A
BRSEAR )

12 S S IR 6063 7G4 2 T % A0 R T 4% T

A S TR) A4 52 00, BRI 18] 4 12 mine X HE A
AR B AR TR T TS TR0 45 80 A B T R i % IR £
LT ESF TR IR 2 /NI Ay - S A > S 1 > 3 A
S TCER NG > B TR > R B >R . vt ml DL,
SACHN AL SR GBI R B A0 S R] L — g R AR
Tt 6063 £ 5 4 7 11 P NS 1) T JE8 e P T R,
AL IR % 1 B TR A ) A T S T AR 1 2 A S 4 )
ke

181

18|
14} :
124
E o} \ " \
; 08} . \
0.6
0.4 NN N R
NN R ':ﬁ@
0.2 H N N
0 A | \.\ L Y o \'. \\ . \I..'. L |
a b c d e f g
v bl

E1 R 606358 A & REFLIREERI RN
Fig.1 Effect of additives on the thickness of conver-

sion film on 6063 aluminum alloy
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