H30% HSH & R @ T IR Vol.30  No.5
2017 4F 10 H CHINA SURFACE ENGINEERING October 2017

doi: 10.11933/.issn.1007-9289.20170329003

Fe /R EXf 2A12 35 & € 5N = 40 BR T4 BE RY S i

i Iz/ij:;l’ il“BéEE{j\Ez’ %Hi%ﬁ]$ F‘F‘%%la ngyJ]9 /U\yt_él
(1. P EZ ) HE ARG b BESE), Jba 100094; 2. b5t F €4 B BB B XA 648 X i F 4R i
>, dtxt 100088)

1 O B 2ot o OM R AL B A e RE ROSE I, RS S R BRI FE AN & B R R )2, R ARG ER IR &R
Fe* Eh i 5w 25 7 I &1L (Micro anodic oxidation, MAO) i, F-AF5E T A Fe $h Us InF % MAO Jii )2 #2145

B s SR BB LSS T MAO MU 45# , 454 EDS. XRD, J3#r T Fe ¥k %t MAO B2 MBS, B2 W

Sy, AL, T RS R R A, SRR FeE A TR, Fe i R & = RAE W INA b Fe ik B 7 i 1M 48

hin, B N & S BRI S TR e, HLE Fe W B N 20 g/L s H BRI H 0.89 F1 0.83; #5824 Fe ik A )2 2k 1 Fe;0,,

BFERE T MAO A5 M RE TR SR 5 e fE ; FeX MR IETE 20 g/L I WOR 80 Ak B AT O S5t 170 s ek il (HG A BH IR Wiz b 5

050.89, K 5T HIE £y0.83) FTH £h 55 il M A

KRR WONEAL; FeukiE; PWpERE; $hEEMh

FESES: TG174.44 CHMRARRD: A N EHS: 1007-9289(2017)05-0067—-07

Effects of Fe’* Content on Properties of MAO Films on 2A12 Aluminum Alloys
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Abstract: In order to obtain a high absorption and high emission thermal control film by making out the effect of doping
element on thermal control properties, the micro-arc oxidation (MAO) film was prepared by using a phosphate system and Fe**
salt additive. The effects of different concentrations of Fe** salt additive on the thermal control performance of MAO film was
studied. The effects of Fe** concentration on the microstructure, membrane composition and salt spray corrosion resistance of
MAO were investigated by XRD and EDS, respectively. The results show that Fe** enters into the film, and its content
increases with the increase of Fe** concentration in the additive.The solar absorption ratio and emissivity firstly increase and
then descend, and the peak appears at the Fe** concentration of 20 g/L, with the values of 0.89 and 0.83, respectively. The
addition of Fe** leads to form Fe;0,, which significantly increases the salt spray resistance time and thermal control property.
When the concentration of Fe*" is 20 g/L, 2A 12 micro-arc oxidation film has the best thermal control properties (og is 0.89 and
ey 1s 0.83) and corrosion resistance.

Keywords: micro-arc oxidation (MAO); concentration of Fe**; thermal control; salt spray corrosion

s AR 2017-03-29; f&EIAHA: 2017-08-30

PR HEA: 2017-09-11 17:07; R4 RR#ELE: http://kns.cnki.net/kems/detail/11.3905.TG.20170911.1707.018.html

BREE: M5 (1977, B @0, SR LRI, 1, fARAE: MEUERSP, B R AR ; E-mail: xlhaogrinm@126.com
WA : FEZREAWIATRIE (2017YFB0702100)

Fund: Supported by National Key Research and Development Program of China(2017YFB0702100)

SICAER: SO, M T, HEPCHN, 4. Fer WREERS 2A12 F i S OISR IBEME RE A SEMA D). v I 2R im0 TR, 2017, 30(5): 67-73.
WEN C, HAO X L, CUI Q X, et al. Effects of Fe*" content on properties of MAO films on 2A12 aluminum alloys[J]. China Surface
Engineering, 2017, 30(5): 67-73.


http://dx.doi.org/10.11933/j.issn.1007-9289.20170329003
http://dx.doi.org/10.11933/j.issn.1007-9289.20170329003

68 F B xR @ L £ 2017 4
0 51 B 1 RE5HFE

AR E AL R (Micro-arc oxidation, MAO) &
HiEEfFELSBERmIEA K TR, BAH e
PRI S i . s 255 S, wi iz
NAHFEE. . Bk, BrEe R LA &R mUIne
RS, o, A AR H TS iR
) Z AR, EEE T MAO RS 4
FR TN B Tl O el AR R, AR
1, MAO AIfil g m LG, e, mili-&
S LR IR 2 B - R S LU R IR R, Rl R
AR R ZS IR E M, AT 2s - S8 MR R
HLFAR IR B - AR sh bl ik K
PR EERE, R TSR EEESRE T A
IK AT BB R K A TS Y, WA TR A
73 [ N FH Y Dy BE T R,

MAO 7E AR s L B in fe e AR & 4 3R 1
T BB W E AR Z , B5J2 T i A7 31 F PP 2
MTESEAR R, a5, WA, B R4
ST, AR S HOE T R Ak E RN R,
MAO B N 22—, FT AN [F] 28700 Ha f T
JE R MAO FFJE T ) IZ A58 . Ramad§ LR H]
3 g/L Na,SiO; 1 1.5 g/L KOH &% T4MNZE N
v-ALO;, WEN a-ALO; IR EALIEZ, W2
SEFELA TAF T R BE . Tang! 3 i W52 15 2
FEIRMRIR R, oM S AR S 1 5% /K 1 B bl
TR — ZURT AV B ST AR . Ml "2 5 W R AR
K& MAO W5 3R], & (NaPO3)3 N,
AZ31 A N AL RZ O Es b & A 2,
JZEiRs, FEUSMYERE T M. el FUIH R R -
IR ER I & B R R 25T 6063 #35 & A TR,
b, PATBEI ST RARTER, WnFlHd MAO
J 2 RS i, MR R Y SR N B R
RS B A, (A2 MM A A4, ¥k
A1,0; Fil AlgeV 4o HIZHTT, KERDWFFEETLE
HURIBIAR R I, A ST A i i S o 45
PSR HLIRAE, WO BN s e,

SCHABERRERIA R I E, D R R
() Fe> Rl s MERE A5 1) MAO I8, FE ARG i Ak
ARG LT 4 B EERE o RIS Fe? ik B %t
BRZ TR RE . W 825 I B MERE OS2, JFR
P EE. XRD, EDS X AR[EHkE Fe2 £k U8 s
il 25 19 MAO BEUEF T ROREE A AT, SR LER

1.1 #RER
RIM R 2412 86 4, HREIRES
T4, HALZERWLF 1, REIZLUESE A 40K
BEIN T AL 40 mm>40 mmx2 mm, 2 AL G
&, #TESHAR
®1 AR BAEMUERS

Table | Composition of 2A12 alloy (w/%)
Element Cu Mn Mg Fe Si Al
Content 4.1 0.45 1.37 05 05 Bal.
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S F A K T 2A12 58 A AR R TR
fRAb 3, SOMEA LR LR % B 5 A/dm?, AR
J 50Hz, SEALAHEER N 20min, 1EGA A5 (D) F
D) BJEFEN 45%, il & G RE T A TR AR

1.3 MR 5&RIE

I J22 T2 SR P i e I JER AL A T i, LB
S A AT, DS BOF I ME s KB L
(ag) FUESTH (ey) 43002R F UV3100 K FHTL I L
DRAACRT AE1 BRGS0

KA (CS3400) XA [R] e B FieA5 Ao i
RIS TRAE, R AR (CS3400) X2
BT AT 0T R X SR AT X (XRD) 43#T A
JZHIAR R, Ve 20°~80°, 2K 0.02°,
AR 1°/min. R F PR ER 25 006 XA [] ik 8
IR 25 00 B2 B TR M A T IR, SRR
40 °C, NaCl ¥JEH 5%,

2 GFR5SH

2.1 FeKEXT MAO FRIIEM BERI R

XA TR] Fe? i B2 T I Ao S oI S A JE ) oA FH il
WL RS AT I, MAO JR A 5 3 RIR B
MWW LEBE Fe e B iy 2 AL i 1 s AN 1
ATLLVE . RN FeX (F* W BN 0 g/L) il 5 A i



5 530

SCBR, AE. FerMREEXT 2A12 47

B O RE R 21 69

JE 0 R IR, BLR & SRR 0.62; BRZEM
KRB A INF H Fe v B A8 hnmisg Kk, 24
IRENRE—WE(ERT TR/, Fe WREEH 10 g/L B
SRR R SR 0.75, 24 Fe™ e N 20 g/L i, K5t
FIERE]T 0.83, 4 F R EEARZLIN KF 25 o/L B,

KHRIFERNE] 0.8, X FE NN Fe LEM
BEIPE T RS FLAR IR A1, TR R

./l/.\.

e
)

_/

o
o
T

Solar absorptance
=]
~
T

>
[}
T

Emittance

0 5 10 15 20 25
Concentration of Fe*" / (g-L™")

(a) ag to Fe?* content

THEZ R VERE, REE W R AT 20 g/L,
JEE R B 7 REr, FEUEE A RERRAIR
&1 2 S AN[E] Fe? Ve i il 25 19 MAO JR AT
JEH, IWEHAT IR B R R A AR, Fer ik
FEN 0 g/L BHIRJE N 35.2 um; Fe* ¥JE N 10 g/L
IR A 44.1 pm; Fe* ¥R 15 g/L IR N

46.2 um; Fe*¥JE A 20 g/L IS K 48.0 um.,
1.0

0.8 .,./' ]
0.6 -/
04
02 |
0 5 10 15 20 25 30

Concentration of Fe*" / (g-L™")

(b) &, to Fe** content

Bl 1 Fe RN MAO BEZE RPN L ag RIS &y BRI

Fig.1 Effects of Fe’* concentration on solar absorptance (o) and emittance (&) of MAO film
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Fig.2 Cross section morphologies of the film with different Fe** concentration
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Fig.4 Surface morphologies of films prepared by different Fe*" concentration
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Fig.5 XRD patterns of MAO films prepared by different Fe**
concentration
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Table 2 Element contents of the film prepared by different Fe**

concentration

Mass fraction, w/%

Element

0g/L 10 g/L 15 g/L 20 g/L 25 g/L
O 36.44 25.83 20.40 16.69 21.85
Na 7.86 4.01 4.49 4.04 4.75
Al 24.99 16.41 11.03 11.33 10.92
P 27.23 26.12 21.42 25.47 19.95
K 03.48 01.39 01.95 01.63 02.21
Fe 0 26.24 40.71 40.84 40.32
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W Fe Wk B2 (3 I A T B2 Fe JUR S 1Y
B0, DNTA R 2 X e, R A2 1
IR FHW I A 7 TR P Fe? VR EETE 20 /L Z AT
BEHC MR B2 (3G I I s 1> Fe* MR EEIR %) 25 g/L
I, R R A E R F R AR A A,
7R 582 2 1 S B T R e B, s T K B
Wbt , HORBAM S TR AR AR, PR3N T 0.84,
R, 2A12 A6 4 2 MM Sk il 5 = A i s
JZ Fe He o 20 g/L

25 Fe'®hKENIREMRE R MEAS M0

XA [R] Fe v 2 % Jon 590 ) 46 1) 2 A 2
Frep b2 i, 0 SRRE bl R B ok 5
Ia], AP RE Al B T o PR R 55 vk BE . AT
AR w8 B REZ A I e AN R, R ESIN Fe? Eh
i £ A RE i TP PEER 25k 12 h S B TR
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Fig.6 Effects of Fe** concentration on corrosion resistance of
MAO film
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