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Dual Sealing of Anodic Oxidation Film on Aluminum Alloy with Boiling
Water and Rare Earth Salt and Mechanical Properties
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School of Materials Science and Engineering, Jiangsu University of Science and Technology, Zhenji-
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Abstract: Anodic oxidation film was prepared on the surface of aluminum alloy, and it was treated by
a combination of environmentally-friendly boiling water sealing and rare earth salt sealing methods. The
microstructure, thickness, hardness, elastic recovery ability and friction property of the anodic oxida-
tion film after dual sealing were studied, and compared with that of unsealed anodic oxidation film and
the anodic oxidation film after single sealing. The results show that single sealing and dual sealing have
little effect on the thickness of anodic oxidation film, however the microstructure of the anodic oxida-
tion films before and after sealing is significantly different. Compared with the unsealed anodic oxida-
tion film, the hardness of the anodic oxidation film after dual sealing is increased by about 26% to
347.5 HV, the elastic modulus is increased by about 27.8% to 52.068 GPa, and the friction factor and
abrasion loss are only 0.37 and 2.08 mg/mm’. The main reasons are attributed to multiple reactions oc-
curring during the dual sealing process, the reaction products effectively seal the pores, improve the

compactness of the anodic oxidation film to a greater extent and enhance the bearing capacity and resis-
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tance to plastic deformation, thus exhibit good mechanical properties.

Keywords: dual sealing with boiling water and rare earth salt; anodic oxidation film; hardness; elastic

resilience; friction property
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Fig.1 Micromorphology of anodic oxidation films before

and after sealing
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Fig.2 Thickness of anodic oxidation films before and

after sealing

308.4 HV.323.2 HV, AR B P A AL B4 & T2
13% . 18%. Hi T~ 7K 3F P AR - 86 3t A 2o 7 vh
L7 04 2 LR 33 A RGE T PR AR AR Y
oM (R ERE ) AT S AR AR ) R . Y
b 7K Jt P R S A F R R - P PHAE SR Ak 2
SR o Sk He ik, b T HEUR G IR R
ReALR , DA 2R B0 0 B 4 e o 5 W 7K 3t AT PR Ak
FEE R - 8 38 DT BH AR A2 F0 AR L, 3 358 A BH A 4
A B %) B J3F A v, 1K 3 338.6 HV, A58 A 3 4] BH A 45



2022 47 H

LR R

O A4 B T IORAE 352 4) - 33 .

TREAR 7 T 29 23%. 454 AU B AT ALER 21, DU
Sf A 3k A b RO W A R B P TR B ek
S PR AR IS 1) 08 1, B P41 I PRR SR b I LA B
U AR RE T FIBT AR AR T R T , DR I R e e o
2.4 PR AR AR S BE

Pl 4 hy 4 AT I PR AR S AR Ay 2 A -5 A% T 2k
A DR A it AR AR A AR 2R B B DR B B L VBB
B A O B A1 R S . ARk By
B, B e R A AT | B A AT 1 N 8 i e Ry SR
AN . R B R AR E R, T
MWL B E R R FEOL BRI . —BIE0 T, 4
W B 1) e R TS IR AR 32 5 28 2800 1 P R R B e ke BT M
SRS ) St BB T e R A A [ 1) 1
L B B IR B , T L e PR R A A )
JE KRR T . RS I IR R S N B
F14) I R 8 2 (LB A, T LA S e S e S B 1 3
PRIZRE SR AT o P 4 R AT, o dt A A ST 1Y)
e R R IR BE 24 9 1748 nm, 1 485 JE IR IR E Ny
1452 nm, #PEVKE 55 LR 17%, Ho vk &2 fg
FIMAXTE2E o WU S5 AT BE AW e A 14 o KR IR TR
250 1564 nm, H1 25 IR R E S 1077 nm, 5 PR
4 7 LU 2428 31% , BTS2 e ) e

M4 2 H Oliver-Pharr 24 2178 3R 7524 35 4] BH A
SAR IR s 7K st PAT BE AR AR I A 3k Jt PAT BE A Sk

315 |
>
= b
=300 -
=
285 |
270 | %
255 |
Il Il Il Il
*‘%& ‘ﬁ@\f& )S/%f’é @f/éﬁc

B3 RIS AR SRR RE R
Fig.3 Hardness of anodic oxidation films before and

after sealing

FEE 0 0L 5 PAT H A A BE Y SR A A AR TR R
41.044 GPa.46.608 GPa,52.024 GPa,54.316 GPa, 1l
LS iz o o, U 3 A PH AR 40 Fh JSE 174 3844 A
FRe iR, BEA S A PR S AR RBE s 7 St AT B AR AR A P
His - R 5 DAY I A 4 AH B 40 0 B2 v T 24 32% . 17%
4%, F BV P F RO B P I AR R A R
LR, TR A P A B v e T
PR A AL R A st 8 P AR TE R )

320 —

280 |- —@— AREH

—o— PhIKE A
240 | —&— Hihdhd b
—v— X3 A

0 300 600 900 1200 1500 1800
FIRRE nm

B4 HAREPER SN IR BTG B L
Fig.4 Load-displacement curve of anodic oxidation

films before and after sealing

36 1 1 1 1

B SR e

E5 HARMGHERENERNEERE
Fig.5 Elasticity modulus of anodic oxidation films be-

fore and after sealing

2.5 PAREILIRAIEE G

Pl 6 Sy S PAT T Ji B R 4 By 5 48 DR B 2k
A U g S it R G4 B 5 B BRI AR E B Be L I
Bt AR B A k. 7EBE A B Bt (0~2 min) , ok



« 34+ Jul.2022

Plating and Finishing

Vol. 44 No. 7 Serial No. 352

S BHAR SRR 3% 7K 3F A BHAR S AR B s 1= b3 A
B S0k RS RS i P47 B AW 4 P 1 FEE 482 DR 45022 B
PR PRI (] SiE K 5 O Sl PR KR 3, X 5 PR SRR
D5y e TR AT G o A J AT PR A S AR e i &2
FL B PE 2 LB DR K B W B e R T O
P R SR AL IR TR A 34 5 (B0 | LR A R B 2l it
BER/N
V&G W B UG A TR E B B, AR A B A 4
ARREE 7K 3 PAT BH A A B s 4 e 3 PAT BH A R
B 35F P47 BH A 48T B 1) e e B 488 R B
0.56.0.49.0.40.,0.37, Hrpr, XU 3§ PA] BH B 48 AL B 1Y)
Tt PR A DRV BSCRAR , JUT E M RE SR U o PR — kK 3t
VA RN - b 8 A 3l A o B I W T e B L fofF
BH*&%M%Q* BB H S AT B 8 AT
SAPEAR Y R J1 4 2, F BN T IEE 5 S 4 B
B . DR, K S DA A 4R A RN A R 3t P B
0 A A B T 58 o R v kTR 194 S 400 R B R L R
A ] PR I ], BT 2 Ry PR 45 DR B3 AR A1, T s
REAH LT AR B LA A A 5 . DU S A ek i vh
SN 7 ) B G ) st FLAIR A B AR BT B 25 4
B % S — 2P s, TR I XU A S B AR 4E 1L
PR EL A g e A R A A B M P AR T R ), B AT
0 P f 1T S 0 R AN ) &) S i R e — 2 )k
8, R IR PEARE R B AR , FUTRS B M R o e
Pl 7 S 3 AT I PEAR AL B A B A R . —

0.7 -~
0.6
g
a [ R Wt ARG
o4 |- \ H‘M‘ ‘W ‘H‘ c
‘i& i \}” Wb “«*“ VAN, st MM e A WAAT d
o3 Ly ! !
02 L0 a AHH bWk
e cH b EREE AU
0.1
i
0 1 1 | 1 | 1 L
0 1 2 3 4 5 6 7
JEE T[] /min

Bl 6 b Al 5 BRAR Sk BE A EE 422 [ 45 fh 2%
Fig.6 Friction coefficient curve of anodic oxidation

films before and after sealing
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